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Abstract The general statistical characteristics of heavy rainfall processes occurring in North China during
1960 —1999 are analyzed firstly , afterwards, the severe heavy rainfall processes of 1990 —1999 are classfied into
five types and their features of weather pattern are studied further. The statistical studies show that the occurrence
frequency of heavy rainfal in the summer of each decade from 1960 to 1999 is very similar. 20 heavy rainfal cases
occurred in northern Shanxi and northern Hebe provincesin the summer during 40 years, at the same time, 60 —
100 cases in coastal area There were 39 days of severe heavy rainfal in the summer of 1990 —999. And the men-
tioned-above cases are classified into five types: 1) the remote interaction between typhoon and westerly trough (or
vortex) , 2) the direct interaction between vortex (or landing typhoon) and westerly trough, 3) the standstill or
dow-moving of landing typhoon stopped by high pressure in the continent , 4) vortices in the lower-middle tropo-
sphere and 5) shear line pused by warm air. Generally speaking , among them , the typhoon and vortices are the most
important heavy-rainfal-producing systemsin North China Finaly, the heavy rainfall occurred in Beijing from 1960
to 1999 areinvestigated During 40 years, no heavy rainfall for 7 years and the maximum of 5 casesin one summer.

It is revealed that the annual variation of heavy rainfall frequency in Bejing is remarkable Therefore, the further

study on heavy rainfal in Beijing should still be paid more attention The certain characteristics of heavy rainfall in
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Beijing are, in some ways, smilar to those of heavy rainfall in North China, but there still exist some differences be-
tween them, for instance, type 4 and type 2 are the most important weather pattern producing heavy rainfal in Bei-
jing and North China, respectively. In addition, the cold front with trough is a so important for the heavy rainfall
occurrence in Bejing

Key words heavy rainfall in North China, Typhoon, vortex, shear line
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Fig 1 The distribution of surface stations The digital is station nhumber and insde of the rectangle is North China
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Fig 2 Thefrequence of heavy rainfall (a b) and severe heavy rainfall (¢ d) . Left pand isfor the summer of 1960 —999, right pan-
el isfor the summer of 1990 —999
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1 1990 1999
Tablel The severe heavy rainfall cases over North China in the summer of 1990 —999
Date Number of heavy rainfall mTeZ?piT:t)i(i)TE;l r(;fm Classfication
1 1990-06-18 10 105 10 1:
2 1990-07-07 22 108 10 4:
3 1990-08-16 10 151 40 5:
4 1991-06-11 13 143 20 4:
5 1991-07-22 11 109. 50 1:
6 1991-07-25 9 136. 60 1:
7 1991-07-28 15 152 40 2:
1991-07-29 12 165 50
8 1992-07-21 9 108 60 4:
9 1993-08-04 10 113 90 5:
10 1994-06-29 16 187. 80 5:
11 *1994-07-12 11 260. 20 2:
*1994-07-13 25 225 10
12 1994-08-06 16 160. 00 1:
1994-08-07 12 188 00 (
1994-08-08 9 170. 90
13 1994-08-16 16 188 90 2:
14 1995-07-25 21 144. 90 5:
15 1995-07-29 15 125 60 1:
16 1995-08-16 10 115 70 5:
17 1996-06-29 9 125 90 2:
18 1996-07-24 13 130 80 1:
1996-07-25 9 143 20 (
19 1996-07-30 11 156 20 1:
20 *1996-08-04 9 359. 30 3:
1996-08-05 9 141 80 (
21 1996-08-11 9 160. 40 4:
22 1997-08-01 9 116. 60 1:
23 *1997-08-19 10 250. 20 2:
1997-08-20 30 172 80
1997-08-21 11 154. 40
24 1998-07-06 10 110. 90 4:
25 1998-07-08 9 158 40 4:
26 1998-07-13 17 175 90 5:
27 *1998-07-14 11 317. 70 4:
28 1998-07-24 16 177. 70 4:
29 1998-08-04 16 191 30 1:
30 1998-08-22 11 145 70 1:
31 1999-08-10 9 134 20 2: )
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2 1990 1999
Table 2 The heavy rainfall casesat Beijing for the summer of 1990 —999

Date Precipitation/ mm Classfication

1 1990-07-04 61 00 5:

2 1990-07-07 51 10 4:

3 1990-08-01 50 10 6:

4 1991-06-08 63 10 4:

5 1991-06-10 69. 50 5:

6 1991-07-08 59. 00 4:

7 1991-07-28 66. 30 2:

8 1991-08-15 66. 80 4:

9 1992-07-26 56. 80 4:

10 1993-08-01 75 30 1:

11 1994-07-07 90. 60 5¢

1994-07-08 68 30
12 1994-07-12 58 60 2:
1994-07-13 96. 00

13 1994-08-13 61 60 1:

14 1995-07-14 61 80 5:

15 1995-07-29 50. 90 1:

16 1996-07-20 67. 30 4:

17 1996-07-31 63 80 1:

18 1996-08-05 91 40 3:

19 1997-07-19 64. 40 6:

20 1997-08-01 51 20 1:

21 1998-06-30 103 00 6:

22 1998-07-06 65 90 4:

23 1998-07-18 54. 90 4:

24 1998-07-24 53 80 4:

(2) 20 90 (1990 1999) 6 8
1960 1999 39 6
, , 1990 1999 4 7 8 18
, 17 31 5
: : ¢ ) (10 ), (
) (6 ),
: 1 ), (8 ),
(1) 40 , 20 6 ) 5
60 90 10
, 40
20 , 60 100 (3 1960 1999 40
, , 400 700 mm
, , 600 mm 5 , 1999

, , , 100 mm 40 7 ,
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