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Abstract: Using the data of 8 Doppler weather radars in Xinjiang, this paper statistically analyzes the main

radar echo parameters of 229 short-time severe precipitations without hail in the warm season from 2010 to
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2018 in the effective detection range, and compares the results with those in central and eastern parts of
China. The results show that the convective storms affecting Xinjiang”’s short-time severe precipitation
mainly include three types: merged-enhanced, train-effect, and locally developing. The merged-enhanced
type is the most (45%), and the train-effect type is the least (20%). Because of the topography of the
Tianshan Mountains, it mainly occurs on the northern slope of the Tianshan Mountains. Besides, the main
echo parameter thresholds of various types of radars in various regions are summarized. In general, the
short-time severe precipitation threshold in southern Xinjiang is smaller than that in northern Xinjiang, the
largest in the Ili Valley, and the smallest in the Aksu area. The short-time severe precipitation in the Ili
Valley is dominated by low-centroid echo. The maximum echo intensity of the short-time rainstorm is more
than 50 dBz in northern Xinjiang and northern Bazhou, more than 45 dBz and 40 dBz in the western part of
southern Xinjiang and Aksu Region, respectively. In most cases, strong convergence can be found on the ra-
dial velocity chart, but the western part of southern Xinjiang and the northern slope of Tianshan Mountain have
more strong convergence due to the influence of special topography. Short-time severe precipitation caused by su-
percells occurs relatively frequently in Aksu Region, not often seen in other regions. In Xinjiang, the probability of

short-time severe precipitation accompanied by hail is small. The maximum echo intensity threshold of short-time

severe precipitation and rainstorm in Xinjiang is generally higher than that in central and eastern China.
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Fig. 1 Distribution map of Xinjiang topography (colored) and radar stations (dot)
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Fig. 2 Classification of radar echoes of convective storms of short-time severe precipitation in Xinjiang from 2010 to 2018

(a) merged-enhanced type, (b) train-effect type, (c) locally developing type

(Small dots represent the area with the short-term severe precipitation)
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Fig. 3 Box distribution map of maximum echo intensity of short-term severe precipitation in

(a) 1li Valley, (b) the north slope of Tianshan Mountain,
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Perpr O TR B /ME A 2. 0~3.0 km; i e KAE N 7. 0
~8.0 km, 3 [A 3 50 T R K 8. 0 ke fy /> 4] R i
F725.2 mm « h '525% ~75% PUSrfifE R 3. 0~
6.0.3.0~5.5.3. 0~6. 3 km, T % I 2 7 55 [a]
HUG T 3. 0 ke 22 A7 ARG S5 A0 AT 38 58 (] 3 o
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O T A 5 km 1Y 855 B0 B . RG89 P R
5E8 ] 98 F o T g P AL 3. 0 km,
2.2.4 M AFHR

F Tl Ad R T Bi] 5 s DX B i R K 1) TR G R
(el g mh O T0 i o AR AR O oo 2 e A (] R (R A AR
o, A i R R R BT B S A R A B TR IR (R A3
B 5 5% B I 5 Y A Hb kR R 5 [ 35 O TRy rp
PEERIR A 5. 0.7, 0.4. 5 km, 34 {8 4 5 5. 3.
6.7.4.6 ko, A Hh & JE A e Ik, B 5 W AR B S A0 B
S I A5 Z T R T g R 7K A 461 5 [ 35 0 T
e /MER 1.0~4. 0 km, 5 KEIALE 10. 0 km, 38
] H 0 00 2 A 5 8. 0 km i B AN 119 19. 2%
B 5 75 A3 JT ISR A A Hb J Jr D i (8] 5 T e 9 B A3
M 1.0~10.0,4.0~10.0,1.0~10. 0 km;25% ~
75 % WA i 43 B 3. 0~7.0.5.8~8.0,2. 8~
6.0 km, A<M A& J& B /N, PRI BT 5 g X 5 [
U Hh s T Ry BB AT E 3. 0 km (86 %6)
2.2.5 BN R

F [ e AT T, B M A 30 Jact B 5 [ 7K 5 [l 3 s
IO i A A T M58 A A . TN L I i 2
AN RAE Y Ny 1. 0~7. 0 km, P ALEUE Dy 4. 0 km,
4.3 km, FYME N 4. 2 km. 4.5 km, 25% F1 75 % Y
S iAE S 2 2. 8~6.5 km.3.1~6.8 km, & #H
ZERE/IN . PRI BN b 5 [ g e TR R Ry R
2.8 km( 5 75%) .

2.3 [ERAE(ET)

2.3.1 AFETH

B 5a AT AL, & I 05 B AR R A A L ET H K
Serp AL ET (B0 A AH X B84y B, A 0 im0 A
LA /MA 7.1 km, AL G I MR A ET
B YH 9. 4 km. 9. 5 km, SFI{E 4 50 9. 3 km,
9.7 km, f/NFlEKE ET 4554 6.1~11. 8 km,
8.2~11.5 km,25% ~75% PU 4+ i fE 4> 3 hy 8. 4~
10.5 km,9.2~10. 6 km, %5 IF % /6 [0 9% T 55 K
ZHOB I 9. 4 km, B8 3 BT AT 1] 11 T oF- 4 25
(9.3 km), L 8. 4 km /E NP FLM I smfE/K ET
BE (H 78%0).
2.3.2 Rk

& 5b A K 1l b 3 JE B A R K = 28 X i R
ET {HA % 734 B, 51 23800 B4R R 98 T At = 72
ET (B4 A 3857 50, A 9 s Fi A % J 7 ET b4
. RILASE A s AL 51 423000 Y AR &

@A ET rh Ak vy 10, 7,10, 2,10. 8 il 11. 3 km,
S-S 4 9k 104,10, 5,10, 1 F1 10. 6 km, ET
B4y R 4. 7~14.5.7.9~14.5.4. 7~14. 1 f1 6. 7
~12.5 km, 7] UL, S A0 B ET Je/N A 97 s
R K HIE A ET Rk 10,5 km;25% ~75%
U4 A A3 SR 8. 7~11.9.9.5~11.9.7. 8~12. 1
9. 3~11. 8 km, A<l & J& A 25 %6 U 43 {7 {48 K
Ly Ab 33 A I o ik 78 9 28 g 1K, AT 75 26 DU 3 o7 L g
RF A 5 8, Kl b 3 R B SR B K ET B {E
8.7 km, JEHFENW ET (K 250 i 10. 0 km.,
M A A ET S
2.3.3 HEHIF

Hy [&] S AJ 1, B a7 AN G O s YA 1R A A
TR R TE ET AE 853 8L 90 2800 B ET 434 L
WA, P R P ER A G T 0 e AL 8 A0 A ET
MR L8 3 Sy 8.0 km, S BIE 3 B 7. 7.7, 8,
8.0 km, ET JGH 4%} 4. 0~10.0.6. 0~10. 0,
8.0~9.0 km,25% ~75% P43 FifE 43 3 R 7. 0~
9.0.,7.0~9.0.8.0~9.0 km, "] W,, 25% P4 47 {8
ET HZEAK T 75 %6 P4 43 A {H — . Ptk . w9 58 7Y
S 66 i AR 7K [T 9 T g 1 (B R L 7.0 ke, IS 2R
WM ET KZH T 8.0 km., Wi T A 44 ET
V-
2.3.4 MEFIR

H1 P 5d AT BT o O AR AR B SE L ET 40 A 341
B G IR A ET 43 A s 48 v . BT 5 95 A & I
SR A H K JE AR ET A BRI A 9. 0.9, 0.8.0
km, FEYE SR8 8.3.9.1.7. 9 km, A b & i B
K. ETJEHE 43K 4. 0~12.0.8. 0~10.0,4. 0~
11.0 km, 25 %0 ~75% M4 43 i fH 43 51 24 7. 0~10. 0,
9.0~10.0,6.7~9.0 km, ] W, 25 % PU 43 {37 {4 A<
K SRR AIK 75 06 DU A R 25 AN R A b % Je TR e
K o Bof 2% TR A X 3 XUR - 48 ET (B 8. 4 km,
64 % 1] 3% T s A 9. 0 kem, [RGB B R 40 X
ET H{EHHK 6.8 km,
2.3.5 B IR

Hi [l Se T, B 40 B SR R K ET (B AR 7R 52 98
ET {8510 G0 ET EHE L. BM . 5IF
Jnag A ET {5# 4 6. 0~12. 5 km.6. 0~10. 0 km, 1
MEE N 9.1 km.9. 3 km, & TFH1{E 8. 4 km,
9.0 km ,25% ~75% P4 i {H 4 B A 7. 0~09.7
km.8.1~9.8 km, [F ., B b J6 A 5 K ET
(B H 7. 0 km,
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Fig. 5 Same as Fig. 3, but for ET

2.4 RREERRBESKEE

2.4.1 BFHRAS

& 6a hy BT 25 0 I iR 5% 7K 0T I XU 2% 1Y) GA
VIL FTE 5345 B G i BRI T8 B 55 98 HATAE
PSS W R (44.5 kg » m *.45.0 kg + m *),
ARG R . AL A IR R VIL ) v 7 50K
WH9.7kg s m ?,14.0 kg « m 2, S (E 43 51 R
12.6 kg« m *.15.3 kg « m *, K05 5 R AE A
VILJEE MM 1.6~24.7 kg » m *.3.3~24.6
kgem . SEWAESANFIF IS 27. 5 mm -
h™',3 h BiFW&E K 52. 3 mm; VIL 1 25% ~75%
PUSS B 4y R 6.0~16.4 kg » m *.6.4~19.7
kg« m™", DL BT SR R OK VIL 19 25 % 43
(6.0 kg m ™ *) N BIE . AT A& B 75% , B oK
TP & IR SR 4, 2011)
2.4.2 X ik

& 6b AT T, K Ll b 3 B o [ K VIL fH 4

A I B Bz VIL BB b R b ik B At g
R YE  VIL(ER 8. Rildbdg J & 3 hnsg 59 .5
ZERYON A M e R R VIL SEBEAR K R 11. 2,
11.8.11.3 M1 10. 0 kg » m™~*; i fH 4051 K 9. 0.
9.6.9.1 F1 8.1 kg » m 2, H A iy % J& B /N F 1
fiby 2 B 5 J R AE £, VIL 86 Fl 4351 4 5. 0~20. 6.6
~17.6.5.0~20. 1 1 5.0~20.6 kg » m 2, A If, 3
F 2N VIL fe/MEHR 5. 0~6.0 kg « m ™ *, fx
KAEH 18.0~20.6 kg « m™ *, MR {E & 32.1 kg «
m AN BTN 15,2 mm o« h™' 525 % ~75 % P4 4y
PAE SR 7.0~12.5.8.2~12.5.7. 0~12. 5
6.5~12.2 kg » m . AHL & JB A 25 %0 1Y 43 o7 6 55
At Rl G L 1T 75 %0 DU A i {E =AY .
KAt s i 5w pE K VIL BfE R 6.5 kg « m™*, B
R F P I RS 45, 2011,
2.4.3 5%

FH & 6.¢ T 1. R 55 PG 0 0 A 0 e K PR 28 % P
PORAR R IEA — B, 7 58 75 &8 S A IE sk A L 5] 7
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RN VIL wr s Bk vk k11,012, 0,12, 5 kg -
m 2R 12,0, 12.8,13.9 kg + m ?, 2
L5 A B A, VIL 43 51 Oy 2. 0~26.0,2. 0~
26.3.0~32.0 kg » m ?, VIL /MK 2.0~3.0
kgem *, & BMENK KMEN 26.0~32.0 kg
em *, 25% ~T75% Mo VIL {H 551k 5. 3~
15.8.5.5~16.5.8.3~18.0 kg « m 2, 7] I, , §§ 5%
PE8 VIL AH 25 %0 ~75 % /({9 30 0 ALK .
51 PG HR AN JT 0o AL AR 22 . R ERPE AR VIL Y
BIME A 5.3 kg o m @& TUE P A 5K 52 AT 55,
2011),
2.4.4 M EFIR

& 6d AT, G JF s A A b A R AL A R
78 VIL B 43 A LB AR b o B 5 5 S5 ORI g ) AR
bR REAEIES VIL i BRIk K 5.2.7.6.2. 4 kg »
m 2 RE S 3 5. 8.8.3.4.5 kg e m P AR

JERUBH B AR /N s VIL JE 43 508 0. 5~17. 0.2, 5~
15.4.0.5~12.8 kg » m *, 25% ~75% WU i {8 4%
Wk 1.8~8.1.5.7~10.2.1.7~6.2 kg » m *, &
MR Y VIL 88 B A%, Jo 2 259 1 43 47 VIL
fHo BC1.7 kg« m * Sy B 5w 55 dth X VIL B 46 /)
TV = i RS FT SR, 201D,
2.4.5 &K

1 &l 6e BT HT. A JF i 5k 2 F0 B A A 3 AR —
o BN A naE & VIL S5 4 5ok 2. 0~
43.2 kg e m ?.6.2~36.3 kg + m ?, t i $(EH K
16.0 kg » m ?.16.7 kg * m %, FEH{E N 19. 2 kg
em %.20.9 kg + m 2;25% ~75% PUSHAE 43 51 K
10.0~25.7 kg * m ?,10.3~26.6 kg e m *, _#%
MHZEH /N B10.0 kg » m* 5 BN JEHR VIL Y 14
H(k 87.5%),
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T ol . .
\%0 197 —‘7 : T —‘7
N
~
S 14¢ T
97 X
1 1T T
Kildby:  AIEnss A4y ARk R
25+
(d)
_20p
TS‘: R
REL
3 10f T
=~ X
sk X L %
0 1 T

Al 5 55 AR AR

<

I

46 - . .
i | (2)
36t
= 317
0 261 _
<ot
~
=< 16+ X
1t X
6 L
X \ 1
A B I
50
451©
401 ° °
35t
= 50l °
25t
§ 20t
15t «
10+
3 I T L
FE R PG A hnaE JIEX
60
(e) -
50 -
T wl _
2301
<
~
S 201 <
10f
0

el

Ao

6 A&l 3.{HK VIL
Fig. 6 Same as Fig. 3, but for VIL
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2.5 {R[EE E ER B $FE

AP T S L I 588 o K R Rk A T R A 1) e
b TR A A AR 1) R A D RS AT AL F) A
U o A 1) T R A e X Y AN i S 2K B A
F18g — 0 Ay 5 O s A I R X o A A — 0
Ti) 5 T 2 119 0 3 X, R — M A 1) o R A 5 () P
) s TE TR R AR 1) L PR b ) — b 5 ) e BE X
HE BT 1o A S ) JRE DX B — b T 1 ) R X AP
BB 53— Rl D 1o 4038 82 X T A R 5 7 3k i
XM A O R A 1) R A (TR ARSRAR A o e TR
S 229 P S S A K KR AR Y T TR A 1 o
AR CIETIG ) o 56 22 800 I 53 ek K rp G A8 1) 3 32
Pl b A UL 2 5 A 5 R S A 24 ) Gl 10060 i
WU rpASOE S B o i X e 2 (19 D) o %
s DXL IR 588 R K AN B 11 26 00 . B AL 48 2 44 g
LTI N U Bl A N NITTE 7 €S i s p <
AR T ARG FD L P 5 53 7 A I S O S M IX g /N B R R
PR N I B RN S A A A% XA T S o b

H1 2 2 B i 25 DX TR ik A4 o) U BT B AR A
FE AT T L PH b L s 5 o 7K A 81 o i A ol L A
ZIN o ok B M b S e e 5 R K B 29 06, BT B 5 Sl
DXYR /N o o 32 DX AR 55 00 5 e 8 7Y A g K o i X
(¥ 8300 YR R INALHE . iz X By 7800, wh 4%
DX I 2% 26 YT 55 A O i o 2R p 8RGO o bE R
(9200) Rl db #E ik Z (85%0), ft BL ] 4% e /1
(3296) 3 F A2 R0, B R Il AR 7 Ll dme i (91260, Hiik
Je T SR Y AR (80 06) . T UL, e B P R K 1L b S
] 5% A 7K A AR TR I A% 1] e RE AT b B 0L ) 5 A
A R R 2 B R . % 2 MK E T iR
HEA W45 .850~700 hPa F ] P4 i JBg— g % — LN
A S AR 2 O 35 00D B ST, 20U A BT 3 5 0 4
R o D 7R R A% A A RV 25 HE L B SR Y AR A TR
23l 2R 2 D Y DR Ze s el T 0 SR Lok
IR I S B L M T BEL 4 A 2R 03 I i 5 3t L
P B SRR S A6 T DR AR TR s AR 1] R A B )
s D0 2 e i R 5 5 T K 1 b 3 2 o S A LA [ AR
2 T B AR A FEEEE

R2 HEERGEZGEMEEELBESARERTRELERAR

Table 2 Proportion of strong convergence and the occurrence of mesocyclone

on radar radial velocity map in Xinjiang

X 35 HIEIMERIL /Y BRI/ % KRR/ % wEEA /% AU /IR
Kilidb ¥k 85 91 50 78 1
A 32 57 2
T 5 VG 5 92 80 83 1
Faf 52, 55 45 60 55 19
O AL 42 29 1

TE R A AR =10 g2t

Note: only listed types of more than 10 cases.

P DR 1Y 5 5 A 7K 8 o]
ik

FERTFE IS B PO S P A DL L N 6% 56 7 1

A A, EER 3 AT AR R AR I R K T 5 R T
60 dBz, [a] 8 T =5 K F 9 ke, 53 (8135 rp0s T KT
Sm, BH RPUHASKETHERT 32 kg« m *, 20
BE B SR AR S R SR . 1R T A ] AR
IR 58 T COR T A AT DRES 0 LI 5 K

R 3 HTEEHIKE R E IR PE K E ik R

Table 3 Radar echo characteristics of short-time severe precipitation with hail in Xinjiang

P i) Hb £ I K [/ dBz ET/km  #E P 0T /km VIL/ (kg m™2) 4[] 3 B 4R 4F
20140623 WEA-HLIX W VD T & 68 9 7 49 rh i
20150623 W A1 X 3 1) 62 9 5 32 [Eres
20120604 B R 2R 60 11.5 7 35 e
20170812  ELJH4E £ vu vy HL pif 44 BL 62 11.8 8 62 g res
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4 T I 9 A K R Tk [ 9 1

AR b A 6T 45 DX I B 5 A R0 91 L PN R ) i
Bk K 32 B2 0] g 288000 #8F 18 40 A BE A& o i 4% IX
S e R R 7K R A% 28 XU [l I8 BB (3R 4~ 3R 6.
XF E 4 BT T i R A s e B 5 A 7K e SR R N [l 9 1 (L
CIFS RS N N = R R E EAS iy N )
S dee/n s R R T o R AR X G5 B 45, 20145 95
RIS . 20145 SRR, 2014 W R AE4F,2018; 7K 5%
45,2011 RATTF-5,2012) , LM b HB 14 5 A a1 38
Sif R RN 5 K IR B R RS K A o A i ok, Hifth
0] 30 2 55 B E /N T b 88 L 33 AT R 2 M b 3 B 5

(7 e o )N P e X Y [ B ¥ Al s N 2
A5 R 6% W 0 B 8 s 5 e D R S XA R
A5, 20145 SRR EE L 2014 AR AE L 20145 i R
55,2018 5K FATAE, 20115 SRATF- 45, 2012) 5 5 4%
DX 3T 5 5 30 B SR 0 o o 4 A A B R A1 L I
YRR B] 5 73 1 DX 5 i S5 PG 0 O L b 3 e A D0 3 i
AR ik T8V LA b Hh PR 5 A A
I 5, o4 K 7 PR 5 0 i X R A 45 22 7 Al X3k
W F A,

3N TSR A AL 24 mm o« ho ' S IR W O K
S S8 2R PR T 3 L 58 R R M L B K T 50 dBz.
T 98 VK T 45 dBz, i g 5 b X A 79 %6 1 A4 451
KF 40 dBz,

R4 RLAHEREEKREEERNEERKBE

Table 4 Various echo thresholds of short-time severe precipitation on the north slope of Tianshan Mountain

L7/ G I I A LRI PIRSL % i 2 A4 Kilidt
e A1 3 B / d Bz 48 49 37 47
3% 18] 38 0 T/ km 4.0 4.0 4.5 4.0
(8] 9 T9 i / km 9.5 7.8 9.3 8.7
BB KGR/ (kg » m™?) 8.2 7.0 6.5 7.0

®5 MEHUMEXERERKEERELDRKEHE

Table S Various echo thresholds of short-time severe precipitation in Aksu Area

P A It A B X 3 B A B 56, 55
e K 1A] 5 B / d Bz 37 10
548 [ 38+ 0 TR/ km 2.8 3.0
A1 38 16 735 / km 6.7 7.0
HRWAKEE/ (kg m™ D) 1.7 1.8

F6 FEME BIMILER R EEAREREREKEERX R DN HE

Table 6 Echo thresholds of various kinds of storms during short-time severe

precipitation in Ili Valley, northern Bazhou and western South Xinjiang

Yy P i B b ¥ 9 75 A
e R [0 5 B/ dBz 50 45
SR 12 9 o0 TH R /kem 2.8 3.0
[ 9% T 55/ km 7.0 7.0
HERWAKEE/ (kg m™ D) 10. 0 5.3

5 4% ®

LA LA AR B DL 458

(1) 5 M 37 968 0 I iR B /K (R 6P i U B &
eI R QR IR N i B e o |
sAR 2 (5 4500) R R AR & R AL (4 3504)
BN B /b (i 20%) , H IR I/ ) 28 % 4
FERINAEYE . A X0 5 R AL A s 51
ZERAN AR M e T B4 22, AR L IAT A R A AV S

B G0 DA A5 I ik 0 =, BT o 9 b [X D AR Ml &
JERK

(23 3 % 4% X 38 K 4% 700 S Tsf sl oA /K 3k 8
SRETE B o b - 45 21 35 (0] I S 80000 B (R . AR T
o P R R K A DN T o AL A
b5/ N TS 24 N N s el S e S N PR e (1824
K1 5 B RN VL 35 Sk 42 i e R, At 2 550 i /)N
T 3 0] e O N b S i i B K R AR B Y
JRHZ—. G5 Ak A AL A% 45 5 A R K DA AR B0 8]
A T s oAt DS AT S50 i B0 3 R A ) R
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TR B RS S A R o 3L b g R L TR Y >
50 dBz, pg 85 P4 & >45 dBz, ] 70 75 L X K 22 504> 1
=40 dBz, 5 T [ AR .

(3) 4% 1o 3 JE 1 1 DK 22 A 19 B 08 M 00 1) 5

Ao LML PR AE M A Ll R A AR U B e 55 K
lJJ:Il:iBi 9 45 VY B AE M D0 3 9 R A Y LR B L AR
T80 VA b AV g SRR AL .y AR T A
I 5% A6 7K o BT 5 95l DX R A A B 2 L A DX IR /)
WA AT 55 Ah 7R 38 A IR A R I i R K R
MR FAE

S %k

HHIEE RO BE AR 45, 2020, 2018 4F 7 1517 H b AR 3 R
Wi 7 ek 8 = 2 X A X B i B KRR AIE A3 AT [T DL A5 46 (7))
885-897. Cao Y C,Zheng Y G,Sheng J,et al,2020. Characteris-
tics of three types of convective storms during the Beijing ex-
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46(7):885-897(in Chinese).
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