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Table 1 14 heavy rainfall cases
AR5y A H o W i E (mm) 54 5035 040 LR
1981 6 27 80.1 0. 10
1982 6 14 88. 1 0. 31
1990 6 12 88.1 0.47
1992 5 15 86.9 0. 31
1992 6 13 86. 8 0.32
1992 7 3 87.4 0.29
1993 7 2 94. 6 0.19
1995 6 23 82.5 0. 54
1995 6 29 99. 3 0. 40
1996 7 13 88.7 0.32
1997 6 5 83.9 0.19
1998 6 22 81.3 0.09
1998 7 20 88.3 0.43
1999 5 15 81.3 0. 30

BEKFE SR SRR g0 [ <<0. 83 B, %
A5 A DL RE 3 40

EEER S A 11 HiFfTih . a5 R (WA
1353 AN AR 5 0] LA B IE 2578 L 29 5 B A A
1525 5 89% ., 1 45H 5 A 11 H 500 hPa {55
A% R B R RO A

80°N

20

160°E 180

K1 5H 11 H 500 hPa {558 ¥ 510 &
LA S R 0,80 RYZA Lk
HLHE 28 478 —0. 80 IS L)
The distribution of skewness coefficient (g;)
of the 500 hPa signal field on 11 May
(The heavy solid line is the level-curve of 0. 80

Fig. 1

and the heavy broken line the level-curve of —0. 80)

M T ] UL A Y S B 3 A A R
{14 070 i 21X A T2 DX 3 PR s 1 4 5 728 i AN B AR AR

HIEANA R, K 2 4H 5~9 H 500 hPa {55358
b IE A R AR I (500 B D WA ST 5 L ]
Bl H BB A O . TR A Y 153 dL il B AR
ER I RS SBT3 O 91 T AR E2E
0.025, %5 107 K ALH A 82. 4% . L 500 hPa
55 R R AN R I A Y R X
500 hPa 55 #& M2 AR IE A .

0 40 80 120 160
Time (d)
2 500 hPa {55 37l i IE A 2 E K10
(5% i 2 7K P A% 20T 5 LL B BE H 202 4k
Fig. 2 The day-to-day variation of the ratio of
the number of grid points that have passed the
5% significance level test to the number

of total grid points

% 500 hPa {355 W s A8 B FF Z 35 KU 4t
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= e | 04
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/\EP
2(]1‘,‘7;)3 .
Com g = T G = 12w

K x; 2 500 hPa {55 37 WA 70 F 05 V5 H {5
S =27 RAEARR, W Z 48 B8 N IE RS A
RV & Z B #)5.5~9 J1 153 d 245 500
hPa {55 3738 18 1F 25 M B 35 K 50 (5 %0 7K ) A% s
JIt 5 BB, S35k 98. 2 %0 BRifE2E S 0,009, H Bl
il 95. 0% MBRTESS 47 K. BAR, A5 1 500
hPa {55 0 R IESMEE R . K 3.4 45 1992 4F 5
H 15 H 500 hPa {55 8 i f5 iy th . 1B 3
Jit 500 hPa {5 B 3 45 & A5 M b GFEE LR (1)



336 & %

Eihd 63 %

g

M SEEZ i o [ 4 S 500 hPa 5 B 3 45 4% il i JEE
2o i AR Ja (3D T A5 M LU A9 S (2 20
i, Al LA 5 9 500 hPa 55 3% 76 A6 3 4 IX 1 43
NI R (A RN L S R DR R ER=R
Yy g AL 4 19 500 hPa 553 AR T F 2 500 hPa
Ho%.

80°N [

60

40

20

40 60 80 100 120 140 160°E 180°

K3 19924F 5 H 15 HJE 500 hPa 55
Fig. 3 The original signal field on 15 May, 1992
(The solid lines indicate positive values, and

the broken lines negative values)

40 60 80 100 120 140

160°E 180°

K4 1992 4E 5 H 15 HZEH# 5 A9 500 hPa {53
Fig.4 The transformed signal field on 15 May,1992
(The solid lines indicate positive values, and

the broken lines is negative values)
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Height(dagpm)

Fifi ZE 48 45 . VT i X B T O FR 9 500 hPa {5 5 37 4% 1iE
80°N 80°N
60
40
20 20
40 60 80 100 120 140 160°E 180
K5 1992 4 5 [ 15 H 500 hPa @& B 3 5483 5 %

160°E 180

570 —

530 1 1 1 1 1 1 1 |
80

Time(d)

(a. SAEF-39Yb. Sfshn i 223 LS SO AR 2250 1. 0,

1.2 M 1.4 5520 .. 500 hPa & 3 5 847 : dagpm)
Fig. 5 The climatic background field of 500 hPa
height field on 15 May, 1992 (a. The mean climate

field,b. The field of climatic standard deviation
(the thick solid line is level-curve at value

1.0,c. 500 hPa height fieldCunit: dagpm))

[
(=3
(=]

Climatological standard deviation(100 gpm)
o
o
(=)
[

0.80 1 | 1 | 1 | 1
0 40 80 120

Time(d)

160

Bl 6 70°N 4l P4 T 3 TN H 8 fhad 72 il &
(a. SEFHHZ H AL b, SRR (0) 3% H 220D
Fig. 6 The day-by-day variations of zonal mean climatological background field during the flood season
on 70°N (a. The day-by-day variation of zonal mean climatic mean field in 70°N (unit; 100 gpm) ,

b. The day-by-day variation of zonal mean climatological standard deviation (s)field in 70°N (unit: 100 gpm))
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RSN . 9 H UG e BE iUl 2D iy i iy JEE 22 A X
B IR A BT R R B TUNIOT 6 B B
) 5~7 H BT 5t

4 FF R 500 hPa {5 537 1 L A1

NT T fRFFR R & A/ 500 hPa 155 37 ML
PELERATEBILAD WS B AEE 1 K 500 hPa {55
A w kAT W s, 7 45 1 1990, 1995, 1998 Al
1999 AFZ M5 1 KA 500 hPa {553 L
K a] WL, 76 500 hPa {55 3, DU 2R A B 3 i 30
FIE 58 X2 LI B W B 5 1 R SE R RRAE . Ut
A VL A i X 22 R A #2500 hPa {55 34 L[]
YRR

80°N

60

40

60

40

20

140 160°E 180
K7 BREEELE 1 KM 500 hPa {5 53 LK
(a. 1990 4F 6 F 12 H.b. 1995 4F 6 [ 23 H ,c. 1998 4F 7 F 20 H .d. 1999 4F 5 J 15 H)

Fig. 7. Comparison of the 500 hPa signal fields on the first day during the process of a rainstorm.
(a. 12 June, 1990;b. 23 June, 1995;c. 20 July, 1998;d. 15 May,1999)
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MEEEZ . 71— 3 D RE KIER+ — +7ik
SR =k A [ AR N == 117217 199 T o e P
Hoo B R K 3.86(125.0°E,67. 5°N) , — 4~ 7
X, Hod B KR — 2. 60(60. 0°E, 35. 0°ND L 7
HoVG R R — A A IR S XL BORE S 2.
88(37.5°E.25. 0°N) A4 B o5 — AN e 471 o

80°N

60

40

20

40 60 80 100 120 140

B8 FHFatfE 1 K 500 hPa 551G M ¢ 1A
Fig. 8. The t-values of the first signal field

160°E 180°

during the process of a heavy rainfall
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Fig. 9 The field of z-values during

the days of no rain
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AN ANALYSIS OF THE 500 HPA SIGNAL FIELD FOR HEAVY RAINFALL
EVENTS OVER THE MIDDLE REACHES OF THE YANGTZE RIVER IN CHINA

Lu Huijuan Samuel S.P. Shen
(Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)
Huang Jiayou

(Department o f Atmospheric Science, School of Physics, Peking University, Beijing 100871)

Abstract

The signal field of 500 hPa anomalies for the heavy rainfall events was analysed over the Middle Rea-
ches of Yangtze River, China. A ¢-test for the composite signal field has been developed. The analysis of
the 1977—1999 observational data implies that the appearance and distribution of anomaly in the 500 hPa
signal field is an important precursory signal of heavy rainfall. The analysis of the composite signal field of
14 heavy rainfall cases indicates that on the first day of a heavy rainfall event, a positive anomaly occurred
over the northwest of China (40°—50°N, 80°—100°E), and another over the south of China (20°—25°N,
100°—130°E), while a negative anomaly occurred over the area northern of the Middle Reaches of Yan-
gtze, i.e. » (30°—50°N, 100—150°E). Thus, a wave pattern +— +has been identified from the northwest
to the southeast in China.
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