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Abstract The events of the regional rainstorm processes (RRP) to the east of 95°E in China over 1981 — 2015 are constructed
based on intensive daily observations of precipitation in China and NCEP/NCAR reanalysis data by means of subjective and ob-
jective analyses. Temporal and spatial characteristic distribution of RRP in China are further investigated using the methods of
wavelet power spectrum, nine-point binomial smoothing and Ward cluster analysis. The main conclusions are as follows. (1)
The annual average number of RRP to the east of 95°E in China is nearly 30. RRP in the Yangtze-Huaihe River valley occur
most frequently among the six subareas with an annual average number of about 19, followed by that in South China and east-
ern part of Southwest China with annual average numbers of 10.5 and 5. 8 times respectively. Annual average number of RRP
is only about 1 =3 in other subareas. (2) The inter-annual and inter-decadal variations of the annual number of RRP exhibit
distinct fluctuation characteristics. The inter-annual and inter-decadal fluctuating variation in the Yangtze-Huaihe River valley
is the most consistent with that to the east of 95°E in China. Moreover, the fluctuating variations have a significant positive
correlation between South China and eastern part of Southwest China, and also between Northeast China and North China. The
annual number of RRP over the east of 95°E in China and its subareas demonstrates a periodic variation of 2 -4 a, and also a
periodic variation of 6 — 10 a in the Yangtze-Huaihe River valley, South China and eastern part of Northwest China, while a 13
— 17 a oscillation can be found in North China. (3) On the whole, the occurrence frequency of RRP to the east of 95°E in China
is the most in summer (especially in July), the least in winter, and higher in spring than in autumn. The months when RRP
occur most frequently are June and July in the Yangtze-Huaihe River valley and eastern part of Southwest China, and May and
June in South China. RRP mainly appear in July and August in other subareas. (4) The distribution pattern of RRP to the east
of 95°E in China are divided into 7 types. The heavy precipitation areas for pattern | — IV migrate northward step by step from
South China and southern part of Yangtze River valley to Huanghuai Basin and eastern part of Sichuan Basin. The heavy pre-
cipitation areas of pattern V — V[ all are located at the coastal region of Southeast China, moreover precipitation of pattern V
are concentrated from the eastern part of South China to Huaihe River, and precipitation of pattern V| are located from the
northern part of Huanghuai Basin to central-southern part of Northeast China, precipitation of pattern \[ are concentrated over

the western part of Huanghuai Basin and central-southern part of North China.
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Fig. 1

Upper and lower circulations (500 hPa geopotencial heights (contours, unit; dagpm) ,

850 hPa wind field (barbed arrow)) corresponding to the regional rainstorm process during

20:00 BT 2 to 08:00 BT 6 July 2014, and contiguous areas of rainstorm (brown dots)

and contiguous areas of heavy rain (purple dots)
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Fig.5 Distributions of annual average number and maximum number of regional rainstorm

processes over the area to the east of 95°E in China during 1981 — 2015
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Fig. 6 Ratio of the occurrence frequency of

rainstorms to the east of 95°E in China to
that over the entire China during

1981 - 2015
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Fig. 7 Box-and-whisker plots of monthly numbers of regional rainstorm

processes averaged over 1981 — 2015

(a. area to the east of 95°E in China,b. the Yangtze-Huaihe River valley,c. Northeast China,d. South China,

e. North China,f. eastern part of Southwest China,g. eastern part of Northwest China)
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Table 3 Statistics of extremely regional rainstorm processes over the area east

of 95°E in China during 1981 to 2015

1 2006. 07. 13. 20—2006. 07. 19. 08 1 C 31246 99.7
2 2002. 06. 12. 08-—2002. 06. 17. 20 1 A 26137 99.3
3 1985. 08. 22. 20—1985. 08. 29. 20 1 C 25847 99.2
4 2001. 08. 28. 08—2001. 09. 05. 20 1 C 25116 99.1
5 2013. 08. 13.20—2013. 08. 19. 20 1 C 23826 98.9
6 2008. 06. 10. 20—2008. 06. 14. 20 1 A 21830 98.6
7 1981. 07.19. 20—1981. 07. 25. 20 1 C 20397 98.1
8 1994. 06. 15. 08—1994. 06. 18. 20 1 A 19476 98.0
9 2012. 06. 20. 20—2012. 06. 25. 08 1 A 19213 97.8
10 2005. 06. 20. 08—2005. 06. 23. 20 1 A 18322 97.5
11 1982. 08. 15. 08—1982. 08. 20. 20 1 C 16949 96.9
12 2005. 06. 16. 20—2005. 06. 20. 20 1 A 16819 96.7
13 2013.12.13.08—2013.12. 17. 20 1 B 16530 96.5
14 1992. 07. 04. 20—1992. 07. 08. 20 1 A 16205 96.3
15 2006. 06. 05. 08—2006. 06. 10. 08 1 A 15938 96.0
16 2000. 06. 09. 08—2000. 06. 13. 08 1 A 15844 95.9
17 1987.07.27. 20—1987. 08. 01. 08 1 A 15624 95.5
18 2002. 08. 04. 08—2002. 08. 08. 20 1 C 15038 95.0
"""" 19 1998.06.22.08—1998.06.26.20 I A 3227 99.8
20 1998. 07. 20. 08-—1998. 07. 25. 08 il A 26796 99.4
21 2003. 06. 24. 08—2003. 06. 29. 08 Il A 24004 99.0
22 1994. 06. 11. 08—1994. 06. 15. 20 Il A 23627 98.8
23 2007. 08. 18. 08—2007. 08. 25. 08 1l C 23063 98.7
24 2014. 06. 19. 08-—2014. 06. 24. 08 il A 19150 97.7
25 1990. 06. 28. 08—1990. 07. 03. 08 I A 17542 97. 4
26 1999. 06. 28. 08—1999. 07. 02. 08 1l A 17356 97.3
27 2008. 06. 07. 20—2008. 06. 11. 20 il A 17177 97.1
28 1981. 06. 26. 08—1981. 06. 29. 20 il A 17057 97.0
29 1995. 06. 23. 20—1995. 06. 29. 08 il A 16921 96. 8
30 2008. 06. 14. 08—2008. 06. 19. 08 1l A 16211 96. 4
31 1986. 07. 01. 20-—1986. 07. 06. 20 il A 15769 95.7
32 1999. 06. 21. 08-—1999. 06. 25. 20 | A 15652 95.6
33 2013. 08. 21. 08—2013. 08. 26. 08 il C 15623 95.4
34 2011. 09. 28. 20—2011. 10. 03. 08 1 C 15180 95.2
35 2010. 06. 18. 20—2010. 06. 22. 08 il A 15136 95.1
"""" 3 1996.06.30.201996.07.05.08 W A 20426 982
37 1983. 10. 03. 08—1983. 10. 07. 20 1 A 18516 97.6
38 1999. 06. 25. 08—1999. 06. 28. 20 Il A 16685 96. 6
39 1991. 07. 02. 08—1991. 07. 05. 20 Il A 15839 95.8
40 1991. 06. 28. 20—1991. 07. 02. 20 Il A 15618 95.3
"""" 41 2004.07.15.08—2004.07.22.08 N A 3318 999
42 1983. 07. 28. 08—1983. 08. 02. 08 I A 16960 96.9
43 2008. 07. 20. 08—2008. 07. 24. 08 v A 16116 96. 2
44 2000. 06. 23. 08—2000. 06. 27. 20 I\ A 15973 96.1
"""" 45 1994.06.07.20—1994.06.11.20 vV ¢ 21089 985
46 1984. 08. 30. 08—1984. 09. 03. 20 \ C 20597 98.3
47 1990. 07. 29. 20—1990. 08. 05. 08 Vv C 19322 97.9
"""" 48 1996.07.31.08 1996.08.07.20 M C 36317 1000

T A ROR T2 W R G0 IR V)AL SRR 5 B AR R ) 22 285 C O 5 WUB HEI 8 J5 i IR I AN ARl 2 R R 5 2 7 AR A AR I R RS .
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49 1994. 08. 03. 20—1994. 08. 08. 20 VI C 29526 99.6
50 1994. 07. 10. 08-—1994. 07. 14. 20 VI C 27338 99.5
51 1997. 08.17. 20—1997. 08. 22. 20 VI C 20793 98. 4
52 1984. 08. 07. 08—1984. 08. 11. 20 Vi C 17214 97.2
53 1982. 07. 28. 20—1982. 08. 03. 20 Al C 24770 99.0
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Fig.8 Composite distributions of the seven

130°E 100

patterns of accumulated precipitation of
extremely regional rainstorm processes
over the area to the east of 95°E in China
during 1981 — 2015 (unit: mm)
(a. Pattern | ,b. Pattern [] ,c. Pattern [[[ ,d. Pattern V[,

e. Pattern V .f. Pattern V[,g. Pattern V[)
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