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Abstract: This paper selects 139 extreme precipitation cases from 1960 to 2012 to study the characteristics
of precipitation, weather situation and physical quantity anomaly. The findings indicate that, the extreme
precipitation in central China mainly occurs in four different weather situations, namely, the zonal type,
the meridional type, the typhoon and cold trough combined type and the short wave trough with warm
shear type. The proportions of cases are 42.4%, 30.2%, 17.3% and 10.1%, respectively. The typhoon
and cold trough combined type stands on the top in the four types of heavy rain stations, extreme precipita-
tion stations and the extreme rainfall, followed by the zonal type and the meridional type, while the short
wave trough with warm shear type is the lowest. The anomaly ratios of low-level water vapor conver-
gence, mid-low-level rising velocity, low-level wind convergence and cyclonic vorticity, high-level wind di-
vergence and atmospheric precipitable water exceeding 50% are the common features of extreme precipita-
tion anomalies. The individual characteristics are that the anomaly ratio of 500 hPa specific humidity in the
zonal type is higher, the anomaly ratio of warm advection in the meridional type is higher, the anomaly ra-
tio of 500 hPa positive vorticity advection and specific humidity in the typhoon and cold trough combined

type is higher. Moreover, in the short wave trough with warm shear type, the abnormal physical quantity
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is more concentrated in the boundary layer, and the abnormal proportion of atmospheric precipitable water

is low. In addition, besides paying attention to the degree of abnormal physical quantities, the duration of

precipitation is also one of the important factors in extreme precipitation prediction.

Key words: extreme precipitation, weather situation, anomaly
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Table 1 Statistical table of weather types
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Table 2 Statistics of four types of synoptic heavy rain stations, extreme precipitation stations and extreme rainfall
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Fig.1 The average field and normalized anomaly (shaded area) of each layer in zonal type

(a) 500 hPa geopotential height average field (isoline, unit; dagpm)
(b) 850 hPa wind vector average field (unit: m « s ') and meridional wind normalized anomaly,

(c¢) same as Fig. 1b, but for 925 hPa, (d) sea level pressure average field (isoline, unit: hPa)
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Fig. 2 The average field and normalized anomaly (shaded area) of each layer in meridional type

(a) 500 hPa geopotential height average field (isoline, unit: dagpm),

(b) 700 hPa wind vector average field (unit: m -

s ') and meridional wind normalized anomaly,

(c) same as Fig. 2b, but for 850 hPa, (d) sea level pressure average field (isoline, unit: hPa)



508 A

% 5 46 45

1. 6.3k SR W55 5 AF [A] 391 A LE » 0 28 A0 S 56 7K ¢ A i
700 hPa DLF w5 XU B S fi i o g A0 o ARG 2 AR 2
T AN W R T A R DR B AL 7R AR
Fe R0l o AR AR L s XA — . 2R XA TR
TR T G PR s i T i 08 e XL e I T {5 g
JETRHRE: Ak

LH AW i ok 7K 7 A ) Dt PR — S A T g L T
ORI S by TR R R B A SO
o — AR AR E I B A AR RS 3 g L B TP AL
BRI IR o R ol T o IR 2 1) A S T
HAAER 2 A T2 4 5 B3 A 3 5+ R XU AR XU XL
2 F I R S K 3 i A AR E 1R T B 4
TR A R ZEAE 5 By 7 PR R 3 B P T 5

3.3 ARBERELSESEAE

IAZ A ] 45 2 - 15 3% (1 3) ] F 4, 500 hPa

s 6 KUTE A5 VG A6 5 A VY B A28 50 B o I 04 KO-
RN il = A e 5| IR B A il N A= SR K@
) 7B, VG A ¥ R 0 RVIEDRG 45 65 T8 10 1 o
K7 e B4, 850 F1 925 hPa |, H b 17 #g fif &
(7% T TR AR i 5 IR 3t 5 5 UG HS 205 38 4R 00 17 4R

50°N v
40 =
30 A

20 1

-1.5 -1.2 =0.9 =0.3 0

50°N

a0 LT g NGB I

30 A

T
20 T ) S~ 1>
S ST | e
110 130°E
— [ T T
0 0.2 0.4 0.6 1.0 1.2 1.6 1.8

B RAA AL B AR 3 e R XS 12 moe s 1L 7
SCAE AL SR FNAAL AR A R TR B . R IR
JZ . JUHAE 925 hPa b XGd A bR AL BE P35 1. 8. 4%
AT R 3D A 3 D 5 O 5 KR G B 3t S Y K ] e
TR 26+ TR] IR AR XU 0 A 7Y 3 0 e o A2 3 a0 4R
THYE T AR 0 XU 8 5y 7 AR AR i e K . dtTEr | AR
PSP = AW (A B o T S I A
— L4 TES RUR AL S — % i L v 23 Y O
T REA G XU B S A P ™ A AR i Ok R 3
AR BIATEE MG TE A0 . o R K AL T 5 U
AR AR RV 5 AU D508 i IR 4 A A L I HL 2 T3
R sl WU MY

RIS P K 7 A B R — & 500 hPa |74
IR o7 B G B — AR O AR E I R R IE .
FEAFFER RO SR T A R B IRR R . ORER
5 WUR N5 R 2Z 18] B 2R rig XU S0 A T _E 4
W 3 AL b SR A T R RARE IR PRk L T —
S 2 3 7K 226 T R AR R A IR M. =R
TR R S A K 22 e A A 30 X3 B 32 T 8 43 1 3
TE 80 8 R A1 O — 205 11 A8 S o K P T RE

95

-1.4-1.2-1.0-0.8-0.6-0.4-0.2 0

B3 [ B 1Ak & R R v Al 45 TR
Fig. 3 Same as Fig. 1, but for the typhoon and cold trough combined type
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Fig.4 Same as Fig. 1, but for short wave trough with warm shear type
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Table 3  Statistical characteristics of abnormal degree of four weather types physical quantities (unit: %)
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925 hPa 7Ky fit U 74.1 74.6 66.7 87.5 71.4
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700 hPa 7 & 5 ¥ 73.4 76.3 69.0 70. 8 71.4
925 hPa #iJiF 69.8 59.3 66.7 95.8 71.4

850 hPa I I i i 69. 1 66.1 66. 7 79.2 71.4
925 hPa i J¥ 66.9 66.1 64.3 83.3 50.0
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850 hPa il B -3 38.8 33.9 57.1 29. 2 21. 4
925 hPa M 33.1 25.4 33.3 54. 2 21. 4

925 hPa iH 3 V-7 32.3 33.9 52.4 8.3 7.1
500 hPa {4 & - i 18.0 13.6 2.4 54.2 21. 4
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Fig.5 Physical quantity (isoline) and anomaly (shaded area) at 08:00 BT 22 July 1998

(a) 500 hPa vertical velocity (unit; 10 % Pa s '),

-2,

(b) 850 hPa water vapor flux divergence (unit; 10~ " g+ hPa ' * cm

(¢) 850 hPa divergence (unit: 1077 s '), (d) atmospheric precipitable water (unit: mm)

(Black spot is the extreme rainstorm station, the same below)
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Fig. 6 Physical quantity (isoline) and anomaly (shaded area) at 14:00 BT 5 July 2000
(a) 925 hPa divergence (unit; 107" s~ '), (b) 700 hPa temperature advection (unit; 10 °°C s '),

(c) 850 hPa vertical velocity (unit: 107% Pa« s '), (d) atmospheric precipitable water (unit; mm)
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Fig. 7 Physical quantity (isoline) and anomaly (shaded area) at 08:00 BT 12 July 1994

(a) 925 hPa water vapor flux divergence (unit; 10" g+ hPa '+ cm ? « s '),
(b) 200 hPa divergence (unit: 1077 s~ '), (¢) 500 hPa vorticity advection (unit: 107’ s %),

(d) atmospheric precipitable water (unit; mm)

(1) A e X R o 4 7K 32 28 & A6 A DO A A [] 1Y)
RATEHT BV ) B 28 ] Y | & RUPG KU 18 1 45
A TR R AN I8 0 U0 Y, S ) B A
42.4%,30.2%,17.3%,10. 1%,

(2) 5% DU R K FRAE 23 BT 3R W1 5 &5 XU XU ¥ 1
456 BT 7% TR ol 500 08 i e 7K oty L AR o PR K P 1
(B34 J8 DU 2 e K 26 1) 8 A 48 o) TR IR 22 R A AT
B VIR B/ o 5 KUY XUy ¥ R 25 5 70 | 2 1) B v A
Ui e KR 7K W I R T Al S8 L 3 il ik B 755 il

492 mm,

(3 HIR 208 DI AB LR AR S S e 28 R A
Tt A 8 A 3t T 4 2 1 28 A i e /K R AUTE 3 [a) e
fiE. {HAE 500 hPa b BA A [F] 9 2R U AR 1L < 4 ) 24
PAYEZR 74 1] 74 1l A6 AT 3 B 35 R R AIE 5 28 ) AU L
A e s 30U g 7 BEL R AR e I e IR i AR 2
HE 15 O RFAE s B KUPG XU V2 R 45 5 BN FR E S P
PR B0 30 18 3 5 o 0 7 AR i 12 010 282 DA PP AR )2 1 X
IS R85 R AE



514 A

546

100 105 110 115 120°E

100 105 110 115 liOEE
K8 198445 H 31 H 08 B ¥R (ZE{H Z0) K 7% % (B
(a)700 hPa T HH BF (B2 1077 Pa e s7') . (b)925 hPa /Kl B HUF (7 .1077 g+ hPa™' « em™?
(¢)925 hPa I & (B 1077 s 1), (d)200 hPa HUE (B .10 ° s 1)
Fig. 8 Physical quantity (isoline) and anomaly (shaded area) at 0800 BT 31 May 1984
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(a) 700 hPa vertical velocity (unit; 10°* Pa+ s '),

(b) 925 hPa water vapor flux divergence (unit; 10 7g+ hPa ' e« em™? « s7'),

(¢) 925 hPa vorticity (unit; 107° s7'), (d) 200 hPa divergence (unit: 10" ° s~ ')
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