55 31 % 45 5 1] X R OB 2 Vol. 31 No.5
2007 49 H Chinese Journal of Atmospheric Sciences Sept. 2007

LS50 FREFEEFRMAEIT T
REAREIRE =

8 4

HRERR 2 B R BRI ST R MR G T bl . dbst 100080

 E N 1951~2005 o E KR 730 4> G i H oK GORNRIRFSaME B R AR R AR S TR TR
SRR TR X A5 2 P B T R ) PR B WL SOR IR FIGETTT 50 4FF [ 525 VL 2R W I 28 Al ARl . B
2 H Rk EES = R =R B RTAET 50 mm N — g ip St B s XL B8 46 1 — & XL
WS = KPR B FIR T4F T 100 mm H AR R KK T2 T 25 mm im0 BUB S A8 — B R0 SO IE
30 . MR R RFLENE BT E S, HR W 3T 50 4R P E R AR SV E R I T R ATV AR R X AT
VL6 H i 2e s M8 XIS MR 2 S0, Geit b 1 DU 2SR 4 X SR e M B R 2SR, 3 il Ve A P 2R
ACT5 2210 7Y R Ty e R R R R T T . G R i R ST AR R N ) e A Y BT B ) VTR L YT
PRI B =l o R I 7N DR 1 2 T A D SBR[ B 20 Ar » IR 1 AR ) 2 R 4 8 M e W A A ) 2
TPERAERRAE AL PLRCEATTE R R PR 507 T SRR o

KR FREtEREN BWEX Gttt KREHRE R

XEHS 1006 -9895 (2007) 05-0779 - 14 hESHES  P426 TERERIRAD A

The Statistical Analysis of the Persistent Heavy Rain in the Last 50 Years
over China and Their Backgrounds on the Large Scale Circulation
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Abstract Based on the daily precipitation datasets at 730 stations in China from 1951 to 2005, two objective meth-
ods are adopted to depict the variations and characteristics of the persistent heavy rain in the last 50 years over Chi-
na. One is the definition of the local persistent heavy rain, and the other is the definition of the regional persistent
heavy rain. The local persistent heavy rain means that sequential heavy rain (the daily precipitation amount exceeds
50 mm) occur at a certain station at least 3 days. The regional persistent heavy rain denotes that the extent in which
the total precipitation amount exceeds 100 mm during 3 days at certain region achieves the threshold, as such the ex-
tent in which the daily precipitation amount exceeds 25 mm in the same region achieves this threshold. According to
the first definition, the results show that the local persistent heavy rain occurs in South China and to the southern
parts of the Yangtze River mostly in the last 50 years, and the maximum instances of the local persistent heavy rain
occur in June. According to the second definition, the results show that there are four kinds of regional persistent
heavy rain primarily, namely the Bohai Sea-western Liaoning Province type, the northern meridional type, the
southern front type, and tropical depression type in South China. Three types in the regions of the Yangtze River-

Huaihe River, the southern parts of the Yangtze River and South China are included in the southern front type. All
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types of regional heavy rain searched from the historical observational data are analyzed using the intercomparison

method among these cases of the same type. The seasonal and interannual variations of the regional persistent heavy

rain are compared and these backgrounds on the large scale circulation of the different types are also studied.

Key words persistent heavy rain, objective definition, statistical analysis, backgrounds on the large scale circulation
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Table 1
type of persistent heavy rain in the last 50 years
A I [ FFZEmfE]/d

1956 4£ 9 4 3~5 H 3

196247 H 24~26 H

1963 4£ 7  18~20 H

1964 4£ 7 7 27~29 H

197148 4 1~3 H
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1985 4F 8 4 19~21 H

1986 4£7 H 30 H~8 A 1 H

19924 9 H 1~3 H
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Fig. 3 The general circulation of the Bohai Sea - western Liaoning Province type of the persistent heavy rain for the cases during 24 - 26 Jul
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Table 3 As in Table 1, but for the Yangtze River-Huaihe River type

| FeLitfa)/d KA ] FeLhital/d B ) FeLLifal/d
1960 4F 6 F 25~27 A 3 1980 4£ 7§ 17~20 H 4 2000 4F 6 F 24~27 H 4
1962 4E 7 H 4~8 H 5 1982 4E 7 J1 19~23 H 5 2002 4E 7 F 22~24 H 3
196548  2~4 A 3 198346 H29 A~7 A 1 A 3 20034E 6 H30 H~7H 2 A 3
1968 4 7 A 13~16 H 4 198347 A 19~22 H 4 2003 4E 7 A 8~10 H 3
19714£ 6 H 9~12 H 4 1983 410 H 4~6 H 3 200547 H 7~11H 5
1980 4 6  23~25 H 3 19914£ 6 29 HA~7 A 11 H 13
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Fig. 5 As in Fig. 3, but for the Yangtze River-Huaihe River type during 19 - 23 Jul 1982 (a, b) and 29 Jun - 11 Jul 1991 (c, d)
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Table 4 As in Table 1, but for the southern parts to the Yangtze River type
R A [A] FEEmfE]/d KA [E] FEEmrE] /d K ERT ] Frgemf(a)/d
1954 555 H 24~26 H 3 1969 47 H 15~17 H 3 199346 H30H~7HS5H 6
1954 4F 6 A 14~18 H 5 1970 4 6 H 24~27 H 4 199546 H 22~26 H 5
1954 46 H 24~28 H 5 1970 427 H 10~14 H 5 1996 46 H30 H~7H 2 H 3
1954 457 H 11~13 H 3 197345 H 14~17 H 4 1996 £ 7 H 14~17 H 4
1961 46 H 7~11 H 5 197346 H 21~25 H 5 1997 £ 7 H 7~11 H 5
1962 45 H 25~28 H 4 198047 H30 H~8 H2 H 4 1998 46 H 17~26 H 10
1964 456 H 17~21 H 5 1981 4E 6 H 26~28 H 3 1998 47 H 21~25 H 5
1964 456 H 24~28 H 5 198246 H 14~18 H 5 199946 H23 H~7H 1 H 9
1966 4= 6 H 28~30 H 3 198246 H 19~21 H 3 2000 4E 6  8~11 H 4
1966 4 7 A 8~10 H 3 198347 H 4~8 H 5 2002 4E 6 H 14~16 H 3
1967 426 H 19~22 H 4 198946 A 28 H~7 A 3 H 6 20024E6 H28 H~7H 1 H 4
1968 4E 6 H 22~24 H 3 1990 4 6 H 12~15 H 4 2003 4FE 6 H 24~27 H 4
1968 47 H 8~10 H 3 199247 H 3~6 H 4
1969 46 H 24~26 H 3 1993 46 H 18~20 H 3
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Fig. 6 As in Fig. 3, but for the southern parts to the Yangtze River type during 28 Jun—3 Jul 1989 (a, b) and 17 - 26 Jun 1998 (c, d)



X " B ¥ 314
788 Chinese Journal of Atmospheric Sciences Vol. 31
4.3.3 HdA . 3T T AR .

R IR S BT 2R AR TR T
PEFIT RSB 2 5 2B R F L E B N 1 SE it 2
. R AR, X RFFEANERNZ A LT 5~6
Ho o 1973 4R 1994 AERpLkE 2 M TS %A
W XERMIBR T 5 RIRER R RA 5. Feirhs
FN A S A3 AT RE A2 AR FT S A 29 . fRelt 2005 4
6 H A Az (AR R RS B I — IR S I (] g 2

7 &3 5 2 {51 s AU A pg AR B T
HIRSIFRIEH, 500 hPa fii & BE g | 115°E~
20°E Bl 5840 Zefa e fEAE 2L /e e B2 X K 4F
g5 rauNR e G A A [ S 1 S A i A
TR I PRI AGHT 2 AR TR X ) 45 2
— 3, TR R 2RI 407N B A Y
ARARAL, T2 /0 BT R R e 2 W v i b Ty B

x5 BRI, BHERFR
Table 5 As in Table 1, but for the South China type

AR ] FREEm 1) /d KA ] FRELt i /d KA ] FFZEmt ] /d
1959 4E 6 H 11~15 H 5 197345 A 26~28 H 3 1989 4E 5 H 20~24 H 5
196246 H 28 H~7 A 1 H 4 19734E6 H 1~4 H 4 1994 4E 6 H 13~17 H 5
1964 4F 6 H 12~16 H 5 1978 4F 5 4 16~18 H 3 1994 4 6 H 18~20 H 3
1966 4£ 5 A 22~24 H 3 19834 6 4 16~19 H 4 1995 4E 6 H 16~18 H 3
1968 4F 6 H 12~19 H 8 1984 4F5 4 16~18 H 3 1999 4E 5 H 24~26 H 3
1972 4E 6 4 15~17 H 3 1987 47 H 28~31 H 4 2005 4E 6 H 18~23 H 6
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Fig. 7 As in Fig. 3, but for the South China type during 12 =19 Jun 1968 (a. b) and 18 - 23 Jun 2005 (c, d)
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Fig. 8 The interannual and intraseasonal variations of the occurrence for the southern front type of regional persistent heavy rain from 1954

to 2005: (a) The Yangtze River-Huaihe River type; (b) the southern parts to the Yangtze River type; (c¢) South China type
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Table 6 As in Table 1, but for the tropical depression type in South China

Sz TR FrZEmA]/d KA IR] FRZEmT A /d KA IR LI R /d
1960 4 8 § 10~12 H 3 1972 4£ 8 4 17~19 | 3 1986 4£ 7 1 11~13 A 3
1961 4E 8 J 26~28 H 3 1974 4£ 10 J 18~20 H 3 1990 4£ 8  20~22 H 3
1964 4£ 8 J§ 9~11 { 3 1976 4 8 J§ 24~26 [ 3 1990 4£ 9§ 8~10 H 3
1967 4£ 8  3~5 H 3 19814£ 7 ] 22~24 H 3 1993 4£ 8  20~22 H 3
1969 4£ 7 J§ 28~30 [ 3 1985 4 8 J 25~27 [ 3 2001 4 8 H 29~31 H 3
1970 4£ 8 J§ 3~5 H 3 1985 4E 9 H 6~8 H 3
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Fig. 9 The general circulation of the tropical depression type in South China for the cases during 28 — 30 Jul 1969 (a, b) and 20 - 22 Aug

1990 (¢, d): (a, ¢) 700 hPa stream fields and mean precipitation more than 25 mm (shading); (b, d) the daily sea level pressure (hPa)
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Table 7 Contrast of the characteristics among all types of regional persistent heavy rain in the last 50 years over China
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