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Abstract

Using the hourly observational precipitation data of Wuhan National Basic Meteorological Station
in the past 63 years from 1955 to 2017, and the data from three regional representative stations
in the central city in the past 10 years, the climatic characteristics of heavy rains in Wuhan with
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different durations are analyzed. The results show that the changes in the amount of heavy rainfall
in Wuhan in summer and throughout the year show a fluctuating upward trend as a whole, and the
heavy rainfall is mainly concentrated in summer. There are two main oscillation modes in Wuhan
rainstorm, which are periodic oscillations of 2~3a and 5~6a, and quasi 10a and 15a. The annual
rainstorm has a significant abrupt change in 1979. The number of 50 mm rainstorms in different
durations (3 h, 6 h, 12 h, 24 h) in Wuhan shows a clear fluctuation trend. The number of rains-
torms of 3 h 100 mm is greatly reduced compared with 50 mm, and the number of rainstorms
above 200 mm is the least. The overall trend of the number of rainstorms in the central urban area
is the same as that of Wuhan Station but the regional differences are more obvious. The monthly
changes of rainstorms of different durations are all unimodal, with the most frequent occurrence
in July, followed by June. The diurnal changes in the number of rainstorms with a short duration
(3 h) mainly occurred from night to morning, with relatively few occurrences in the afternoon.
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AL FILDCT R AR, HAbRE: 113°41'~115°05', b4 29°58'~31°22', KT S5INVL{EEE NI,
H Y J& T4k BT RSP IR, TS RO T WRHAI S =8, R “Elz T R
S At m A, DU AN SR (B (R AR T A 32, B b BRI iy i 2= A S ik, 4R
e, HEFRLE, WS, RS2 KEES R, 2R, WREZS, HERWNETE K ER
A%, 2R A5 [1] (2008)i8 L 4> HT 1998~2005 4F 6~7 H I 1T 17 IRZW LR, it T 2 E R 1
XTME RN HH B TR AE o B VF225[2] (2010) F4m CHIdbE RA TR FM RN TR , BWARHENFEK
BERTET 50 mm, /- Hrildes BN ARRE. W RWHEESRREE . TRERmRSRSE, I
BT BRI T A A [3] (2011) LA 22 RPN BERE /B G 2011 4F “6.18”7 M RN B K BRI AR
RETEE[4] (2013) T E 4 1999~2009 £ 5 i) Z /i Ml (3 h &AL 50 mm, HIEAPFEE 1 h lEH
ILE] 30 mm PLE), WH B RERWRGEHT 7K, B4 THREZRWRRAE. REFIEFM.
FISILH FENVE X SRHE . #0525 [5] (2017) FHbIE R R S T IRE K rm i 25 HER W k), 0T T A
YTEFE . AR S B EE B RRHE S KR RIOC R o (RIDFESE[6] (2017) 40 Hr 1 s X i
AR B RHIE, it 6~7 H RO IX A B W HEE e E%ES, HhaXMERIE 6 HTa. H
Wi, KZHEEWRHE M 28 o A B W H SORSR S8R, BT BORHR &I, A [F] P I i) 2 M RFE sk =
WFIE, RSO o A DO gk DLSRIE 63 A& I Ok, DK H G X AR SR X ekl FE k), 6 QA ] 7
TP SRR AT AH SR 04T, #a B R () ST A8 5 0 ATRAE, DU i TR IR S5 i i 2% .

2. EREMRTGE

K AL A A b rh O R A 3 (57494) 1955~2017 3T 63 4E (1) TR & 10BN W %R 481t 3 hy 6 h, 12
h. 24 /DT B ELESE. A HIRE, PLE PO XARR SN O TMEs). BB (IR 2EsE). W
FH (W F23) 2008~2017 3 10 4= WY B B LI Bk, d it s is ], 0B mCoCR AR AR LR .
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Figure 1. Wuhan 1955~2017 (a) and summer (b) rainstorm climate tendency rate (the thick line is the climate tendency trend
line; the dashed line 5a-MA is the 5a moving average; CCTR is the climate tendency rate; and Observation is the rainstorm
value)

1. R®IX 1955~2017 F(a)FIE F(0)EMESEMERF L A SIEMEETE L ; Lk 5a-MA 1 5a iFEIT 4 ;CCTR
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Figure 2. Decadal anomalies of rainstorm in Wuhan from 1955 to 2017 (a) and summer (b)
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Figure 3. M-K variation curve of rainstorm in Wuhan in year (a) and summer (b) (the thick line is the UF curve; the thin line
is the UB curve; and the dashed line is the confidence line of £1.96)
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Figure 4. Wavelet transform real part diagram of the rainstorm in Wuhan from 1955 to 2017 (a) and summer (b) (the solid
line and the dashed line are respectively positive and negative values)
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JE B 35 AR 55— 4
4. AEIARMRNRFAEE. AMAZK
4.1 FREIRRRNRFEABFEN
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Figure 5. Inter-annual variation of the number of rainstorms in different periods of time (3 h, 6 h, 12 h, 24 h) in Wuhan ((a)
50 mm or more; (b) 100 mm or more; (c) 200 mm or more)
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Figure 6. Inter-monthly variation of the number of rainstorms in different periods of time (3 h, 6 h, 12 h, 24 h) in Wuhan ((a)
50 mm or more; (b) 100 mm or more; (c) 200 mm or more)
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Figure 7. The daily variation of the number of rainstorms
in Wuhan with a short duration (3 h)
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Figure 8. The annual variation of the number of rainstorms (3 h (a), 6 h (b), 12 h (c), 24 h (d)) between Wuhan and the cen-
tral city station (1: 50 mm or more; 2: 100 mm or more; 3: 200 mm or more)
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Figure 9. Comparison analysis of the monthly changes in the number of rainstorms with different durations (3 h (a), 6 h (b),
12 h (c), 24 h (d)) between Wuhan and the central city station (1: 50 mm or more; 2: 100 mm or more; 3: Above 200 mm)
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Figure 10. Daily variation of the number of rainstorms in Wuhan with a short duration (3 h) ((a) 50 mm; (b) 100 mm)
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