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Abstract: The spatio-temporal distribution of short-time severe rainfall with different intensities was ana-
lyzed by using the hourly precipitation data of automatic weather station and regional automatic weather
station, the NCEP/NCAR 1°X1° reanalysis data and the sounding data during 2010—2016. It is concluded
that the weather pattern of the short-time severe rainfall events in South Xinjiang has seasonal and regional
characteristics obviously. Based on the characteristics of the environmental background of typical short-
time severe rainfall, three conceptual models of short-time severe rainfall were established: Central Asia
low-trough (vortex) type, Siberian low-trough (vortex) type and westerly short-wave type. The ambient
background of the short-time severe rainfall events in South Xinjiang was analyzed by the temperature and
humidity profiles of seven sounding stations, ground dew point temperature, Ts;o— Ts500» 1700 — T500» cON-
vective available potential energy (CAPE), convective inhibition (CIN), uplift condensation height, 0—
6 km vertical wind shear etc. For short-time severe rainfall Type | (whole layer wet), short-time severe

rainfall Type [I (under the wet dry) and short-time severe rainfall Type [l Cupper dry wet), before
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the occurrence, there are abundant atmospheric water vapor, a certain CAPE obvious vertical wind shear
as well as low 0C layer height, thick warmth cloud thickness and other characteristics. The appropriate
CIN is favorable for the accumulation and explosion of the convective unstable energy, promoting the oc-
currence of short-time severe rainfall. For the short-time severe rainfall Type IV (dry adiabatic), the at-
mospheric stratification is relatively dry, and the Ty, — Ts500 and T700 — Ts are relatively high. The Type
I (low vertex) and Type [I (low trough) are the main types of short-time severe rainfall events in South
Xinjiang which are often seen in the central and western parts of South Xinjiang, from mid summer to the
end of summer, due to the influence of the Siberian low-value system (low vortex, low trough) type and

low-value system in Central Asia (low vortex and low trough) type in the middle and southern regions of

the southern part of China.
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Fig. 1 The 847 stations in South

Xinjiang of China
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Fig. 2 Annual average number of short-time severe rainfall with intensity

(a) 210 mm+h ', (b) =30 mm + h ' from 2010 to 2016
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Fig. 3 Monthly distribution characteristics of short-time severe rainfall with intensities

(a) =10mm =+ h ', (b) =20 mm =+ h !, (¢) =30 mm =+ h™! from 2010 to 2016
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Fig. 4 Meadow distribution characteristics of short-time severe rainfall with intensities

(a) 210 mm =+ h ', (b) =30 mm + h ' from 2010 to 2016

(a) o (b) _
8r 10+
= 6k = 8
S S
X g6
K4 K
N 4 N N
0 H \H\ 1 \ 11l \H\H\ LT T 0 180 \H\H\ 1 \ \ \H\ IRIEERRslEiEnenei
2 4 10 12 14 16 18 20 22 24 2 4 O 12 14 16 18 20 22 24
et ] /BT [kkil /BT

&5 [F & 4,154 A 5- A FRAE
Fig. 5 Same as Fig. 4, but for daily distribution



%8l B HAE T S I SR A R AR MR % PR B B ) 1037

il JEE A% T2 R SRy M B 3 o A M) T X Ak 2 i 22 v R 1
IR Bt KU i 46 THAE S 5 i 1O I
JE S E A LRI HE R AR JZ K P AR T 65 I B R 1Y
L N 5 g 7K R A

3 JELIN SR IK A ML A A Y

RARE G0 110 15 78 528 T 0 9k 0] 3 P iR AR & 2B
)G R 3 T SO L Sl G I N W < 1 LV 3 LR
S X A T T 8 T 1 I R 3 Al PN AR RS AL 2015)
AR S A3 6] P SR 0 e K R S ) R 4 AL )
BT ICH T Bl ) A5 A A A s e B 38 T o RUBE 23 i
ARG B 0 5 K P M A R — Ay — R 2%
BYCIE 60« PEAA R AR R 48 IR L AIRAED AL,
29 Y0 5 T RS i U AR (5 PR L A0 TR 7 A 1 e i
KRR o5 15 %0 s AR R S8 IR A AL,
56%,

AR AR e (IR AR 7Y J2 7 55 J6 ) 5
KRN I I, FEEPE 6.7 H. Mk L
25 FE AR RS Y BC AR GO LAV
C IR K AR AN — R & LS AE — K Y]
A5 )R TP T (ZE BT 45, 2013) Bl UL i s R
AT A i 17 A8 e DX SN o b 2R R R Y A P
Uit B PG SR R A0 P R U TR R AS W ) e S
6 WA S AR Z A T A I AR KR = O L RS
HIR 2 U0 A8 2 AR 7% 2 2215 . R 58 R B A K R
A Jry h HE IR G P R R K K P DXL T i R =X
YIAR L DL R X 3

PEAA R AR AE 5 48 (K10 AR A 78 2 R 98 pof
SREEK SR E R, FEETAES A, AW
ARG € 32 22 38 BLAE v 7Y LG R E — )y Al X 5 fIG
W 280N B0 R 2 o AR AL—VE R ), I RO R

58 » P RV 9 @ s RO B R R I 8 T R SR AR L Y
P [ IR 5 )= 200 hPa i 74 203 - FE A 12 L 35
AR ) A2 2 5 A K R TR A 7E A IR AT DDA R
P

P A i i TR 2 T B R IR iR A 7K R A ) i DL 2R
B, EEAEPIE 9 A 2% 2 R R PR L LTy
AV AN TE R R L PR B A B R R B
JZ ARJZ A BRI AR K B 22 BOR 18 3] 20 AR
M HEARETIRANRZAEVLL. REH S
.

4 I K B R 2 B B

41 REBEEESN

M 213 4R 25 BOHs HE AT e vk 4 25 45 3 U Fh
FEBT SRR K RS T-logp BB 7). #5248 25 il
RARAE T - (D40 iR B K T B R R 8) O 828
I 88 A~ (5 AL E A 41% 5 1 A& ok Pu{f A I
IR AH 2R 40 IR AR AR 0 A 78 JRUHS J6 5 700 L £ 22 B
ER R X, s Hh . FTaM9I A taL
KGRI by R A . AE T TR A S I A UK R
Ao AR B ZE R A BRI KRS AL T
2 = B (LCL) A A el % & B (LFC) BAI% X it
A RALRE (CAPE) 3K, AR 2 7 A W 12 9 2 15X
PIAE . () MERSRIEK T BB T A 95 4, 2
T 90 e o R AR K B R S AL (N AN BB 45 %,
11 8 22 Ay o ARG A 25 0 T80 0 9 XL o 30k TR ¥ 3 o
WP X 2 B, 6 H R 7 A
KGRI b k. IR IRIB R 2 VY
#1,500 hPa DL A 8B )Z 45, LFC fil CAPE # [
g ARJZ i AR X L XU i B B T g DI 2 DR

500— 500 hPakfizk

] =°=500 hPa Tk

mp 200 hPali ks

b 500 hPali Fifith

~ m—p 850 hPa i &ifizk
~ == 700 hPab)issk

== 850 hPab)issk

FREIRIX

N 200 hPasyikIx.

Pl 6 B I 5 e AR AL 2 A Y
() HARME R GEAL . (o) AR MAR{E R GE R, (o) 7 XU J g 7

Fig. 6 Conceptual model diagrams of short-time heavy rainfall in South Xinjiang

(a) low value system in Central Asia, (b) Siberian low-value system, (c¢) westerly short-wave type
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Table 1 Average values of parameters of four kinds of short-time severe rainfall weather
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