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Abstract: Using conventional upper-air and surface observations, Doppler radar data, satellite nephogram
and ERAS reanalysis data, this paper analyzes drylines cases and drylines triggering convections in Shan-
dong Province from 2001 to 2022. The results are as follows. The total number of days with drylines in
Shandong from 2001 to 2022 is 451 d, of which there are 156 d with convective drylines, respectively.
Convective drylines occur mainly from April to September. May and the first dekad of May are the month
and dekad periods to have the highest occurrence frequency of drylines, respectively. Drylines mainly occur
between 14:00 BT and 17:00 BT in the afternoon, distributed often in central and northwestern Shan-
dong. The formation of drylines is related to the influence of mountain ranges and the distribution of land

and sea. The widths of convective and non-convective drylines are 75—106 km and 80—114 km respectively,
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with dew point temperature gradients being 11.8—16.7 C « (100 km) ' and 9. 8—15.0 C « (100 km) '
respectively. Temperatures on both dry and wet sides of drylines vary from 23 °C to 33°C, with a tempera-
ture gradient of 1—3 'C « (100 km) ', and temperature on the dry side is slightly higher. Compared to
non-convective drylines, convective drylines exhibit higher temperatures and dew point temperatures on
both the warm and cold sides, narrower widths, and greater dew point temperature gradients. This is be-
cause the circulation associated with the force-driven component becomes stronger when the horizontal dew
point temperature gradient is large. The thresholds of the key environmental parameters for drylines trig-
gering convections reveal that the convective parameters such as energy and stratification stability all ex-
hibit a certain degree of distinguish ability. The vertical wind shear in the deep layer (0—6 km) is also dis-
tinguishable, whereas vertical wind shear in the lower layers (0—1 km and 0—3 km) is difficult to distin-
guish due to the small differences. The seasonal variation in convective parameters under unstable condi-
tions is relatively small, but environmental parameters related to moisture conditions and 0—6 km vertical
wind shear exhibit significant seasonal differences, so their thresholds should be differentiated by season.
Drylines frequently develop under conditions of northwest airflow, ahead of westerly trough, and north-
east low-pressure vortex at 500 hPa. At the lower 700 hPa and 850 hPa, drylines are primarily influenced
by the shear line of the low-pressure vortex or the northwest airflow, with the boundary layer often accom-
panied by convergence lines. The surface primarily lies within the convergence flow field of continental
warm low pressure or at the bottom or front of low-pressure systems.

Key words: dryline, spatio-temporal distribution, dryline structure, environmental parameter, convection
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Fig.2 (a) Monthly and (b) dekad variations in the number of days of drylines and drylines

triggering convections in Shandong Province during 2001 —2022
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drylines and drylines triggering convections in

Shandong Province during 2001 —2022
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Table 1 Seasonal key environmental parameters of drylines triggering convections
in Shandong Province during 2001 —2022

HEEH F i VA 75 T T
4—6 1 14 28 o1 7
PW/mm
7—9H 24 40 33 3
065 4R/ C 16 -1 9 1 ;
7—9H 11 15 13 12
S0 8.5 3 E / C 4—6 11 14 20 16 16
—9R 22 24 23 93
4—6 A 13 26 20 7

0~6 k (XIS /(m e s71)
m EEANE/ (m « s 7—9 H 9 17 15 13




%10

e WA S < 1L AR Sl A 68 I R U T R AR IE T 5 1173

R BT T, B fik 2 0 T R T
LD R 3 E RO 3 O A= 1 = ¢ 5 I 1 BT 1]
#E SR 2500 ~T5 K A i B I AE 1~12C L, —2~
8CHI 16~22C . 13~20C, 54 % fig fih & XF i
{10 T £ 1 5 08 ot VLR I, DU AR B 25 %0 3 i B 1°C
16 CRHMUZ R bR, A¥ PW R8RSR 455
AR o AT X TG %t 3t T 2 R ik 2 6 i T R E AT —
FEREAYIX 3. WF5T 10 AR e o B A 42 IX R % Bt
ETLRMRS M E TERARRLE. X5E
F S oI W — 3. RIEE 1 PARRFZFE 5
Bras e i B T4k 4—6 H.7—9 A 1T M e
525 oS3 T E 4 B I 1 25 26 43 i B (—1°C 11 C Al
14°C . 22°C) Al A Ry H U 46 47

3.2 ABEEEH

LR TR 2 5 Bl 55 5 B O 6t T 5 R R K
S BB R B U RE RN 2 25 R R IR
3.2.1 #MEEAHK

X AT 3 A g (CCAPE) F 3 401 il (CIND 2y /2
Y =T G . e i I ol 5 M 1 B 0 =
20012022 4F 1L 7R il & % 0 28 R TG 6 T £ 1
CAPE {22 5155 K (J 60) , ¥I{E 4518 500 ] « kg ',
148 J « kg ' AL F 43 I S 380 T+ kg 170 T -
kg .25 % ~T75 % 4y i KL o BIAE 120~850 ] « kg ',
30~180J « kg ', XFRIAYAR KAE R 1533 ] - kg ',
BN 1T - kg ' Gl PR %S 3l B 25 43 BRI
X HRAEIT IE R 2 %R B B CAPE KR REAR I )X
BT I 2 & R R RS E RE A 55D o AH B T e X
Tk, fih % X T 46 19 CAPE {5 4> A #84) #, #k
(BB 15 K T I L CAPE By 5k 2 A0 S i 1
Zil.#t CAPE{EA M S . WRTLELA —&w
X431 3 5 0t T 2 ST B R PW RIS B2 Rl &
Xof BE i & 4 U B T £k B CAPE IR WU ik & % 37
FLXF R 25 %4120 T « kg™ D AVE R H F(E .

CIN P PR JE V0T I BT 75 1 46 THoR . 2001 —
2022 A 2R filk 2 4 3 T 46 G X T 4k i CIN By
2053 0 115 ] « kg '.35 ] « kg ' (R T4
CINAE AR/ B » Lo 5k 120 T « kg '
0J«kg ',25% ~75% 4y PB4y B 0~150 ] »
kg 1.0~5] « kg ' (EME) . AHXS T ICX T L fil
KX TR CIN {E W k. B kst CIN {43
MmE e R TES ESRTLEA —EnX
AN

T UL T A R AL fE (DCAPE) A 5 &4 14 3 2
PP AR SRR AT CF i 28 U1 2% K XD 19 7 3
KN, 20012022 4 1 AR fih & %0 i 2k F1 TG0
T4y DCAPE ${8 73 5] 2 550 J « kg '.450 ] »
kg " ( 60) s AL LA 5 700 T« kg 1340 ] -
kg 1225 % ~T5 X 4 i B A BIAE 150~850 ] « kg ',
90~800 J « kg ', 1 & W] UL 2 T4 ) DCAPE
{BL 3 A1 259388 50 80 AEL fioh % XoF 9 T 4% A9 5018 I S A K
HxF DCAPE (1) 223K B 8 % 5, B 0Lt DCAPE {H
gAMEMETLAA —E K. x5
CAPE. &% 55 B 1 PW 1 8L 25, filh & 4 i T
RN 25 %0 i gk (150 T « kg™ ) ATE A H DCAPE
TSR
3.2.2 850 hPa #» 500 hPa i% £

KAFNFEEREERNREAERZ —,
HAT ] 850 hPa 1 500 hPa 2 [a] (i i 2% (AT) 3k
IR. 20012022 4F 11 4R filk & X i T £k RS X i T
R AT S4B R 29°C L 27°C (. 6d) . o7 54y
AR 28°CL26°C, WH Z M 2 RAE/N H W B & T
MR PE)ZE N 20~22°C LRI UM KA
SEJEEE . IR SR AT S5/ 3 i KAR G B 20 31 2
17~38C .15 ~37C; 25% ~ 75% 43 i 3 4 W 4E
26~31C.24~29 C . HHA Y B XA E. 25
s Xl 2 6 2 RN TG X I T R R R 2 A
B (75% L) 1) ,850~500 hPa #%H45 B B 1 & {4 A~
Fo 8 245 BT fil A LA R I A A4 3] A L B 58 %of
TR WRBEFE AT (1 24 fb & 4 5 B )
Wbk 2500 3 LA (25 COAE N B 5k A3, B ol 36
X T L AT Ju 20048 K.
3.2.3 BRABMIEHK

98 KA S B (SWEAT) 3 %858 1 45 & KA
() BT AR E 5 R Nl 1 XU D) A 55 3l ) 2R 2
3 AT R SRR R A R e A (MR
,2014), 2001—2022 4 1l A fih & %) i T £k G
XTI T2 SWEAT {8 4 51 180,120 (& 6e)
H AL R 145,90, B fish e X T2 B SWEAT
{BL 0 A1 B 43 I, B0 5K L 300 B R 8 22 (] A 98 X i
WA ZAAENE 257, W TL SWEAT 45
Fi By 25 % ~T75 % i B oy WIAE 110~210,60~130,
Z5 . L5 M B TO X TR fil & IRk
SWEAT (% B A1 b 37 50 B 8 A o5 » 3 AT DAAE S [X
S TERR TR HEFRIR L — . MR B b &
X T4 SWEAT BIE , %R i) 25 %6 431 41
(110) A FE 2 HE (A .



1174 A

% 952 %

O3 AN TR 2 X bR AR A& AT T O3 R
B 4—6 H.7—9 A CAPE,CIN,DCAPE, AT,
SWEAT %%t i 2501 25 % i 5 4—9 A B fE
BB A PR IR

3.3 |EENUE

SNSRI P = B0 T N LK A I R S
B HOE IXUZR 2L 2 45 4 R0 Y AR 1) 52 ) e R 3R
B2 (0~1 km H1 0~3 km) 2 B X )28 FIHE 2
(0~6 km) I H X Y] 28 (Markowski and Richardson,
20100 o A & B0 AR Sk & 8 I T Sk R TG R IR T 4R
AR )2 0 5 X D) A8 24 22 0 A K (T  FL e 2
&) 0~1 km H HXYJBIE R 7 m s L
B35 6 m e sty 25% ~T75 %A Bk
A E4A~9 mes ' 5~9mes ';0~3 km I E X
PIBBEY S 10 moo s Py 9m e st
25% ~T5% Bl 6~14 m « s ' (IE) .,
I b % X6 9 T R N 25 %0 A AL 4 moe s A
6 m s "AMPAIAEH0~T1 km AT 0~3 km 3 E KXY
AWBE. &b ARZEERDZETRIEAUX S0
ToR T4 . P T LA IR 2 T B Y] AR 22 ) 488
KCE 60),0~6 km 3 7 X Y) A2 B A7 48050 5 R
17mes ' I5mes 'y WESH N 19 m s ',
16 mes ', &R J@ F v 45 5 9 IR )2 B B X D) AR

s '.7m-e

70 ¢ 66

(a) 500 hPa
60
50
T
2 40t
NV 30 L
s
20
10+
0 >
RO SR ORERY i B b bRk
Bl R
E]
60
55 (c) 850 hPa
50

42

TekH/d

ik A

g &R Kb #EdE
[ I/ W
% Al

(Johns and Doswell [l ,1992; fif/N5%E,2012) , B 78
55 1 2 L RT) AR AR B0 L TG T 2R Sl & LB 30 5 6T I R
K., B BRI T L0 HIRZEER
R R,A 3K 35 m » s ' DL B RIRXTHIR RS
— R RAREER ., PR T &M
25% ~T5% I AL By I AE 12~26 m » s ' 10~
21 m s ', PRI A R T2 0~6 km & B X
YIS I 25 Y0 43 i B (12 mo« s~ 1) A] Ak Ry H S .

RAEER 1T PAFFETH P4 R .0~1 km F
0~3 km T B KUP)AS (14 2= 35 A 1 22 BIAR /D 5 filk &
X T 4—6 AR 7—9 H 19 0~6 km 3 K 2E
Ay AN 25 %0 40 7 B (13 m s A4y
FIAE Ry 00 1

4 L S ROt i R R I Y I

bR T H KR ZE AR EE R KR E A
A KA, T LRIE RS fih & 48 5 R AT = M
W& 4k R %Y. gib 2 Fr b &R il & X3 m
156 d A6 = 2= T 5B D) s E IR 45 500 hPa
B A Ve SR M B R 1 NI | R WA T 10 1 B S
W U AR 2 R S KBS LR, TE K2R
AEREESE AR ARIE R T, L
42. 3% R 2 KRS L 27, 6 90 HY IR AE R As S AL SR

s '.9m-

60

5 (b) 700 hPa

50 -
42

< 40F 39
2
éﬁ o 22
a0t

10f

1
0 ‘ ‘ ‘

BR (%] Tk Pk [1CE ]
il i

%k M

0
R B AUE IUE ARE
JEHS i
e
Bl 7 20012022 4 111 AR fih 2 068 3 T 4k 9 R [ J= R R 34

Fig. 7 The synoptic situations of drylines triggering convections in Shandong Province during 2001—2022

[
i

|



%10

e WA S < 1L AR Sl A 68 I R U T R AR IE T 5 1175

FIFE TR S T ST s 4 B 0 S — AR R
1o s R A AR b i DX R A AR 5 12, 2 06 Sk i A
S, 10. 9 %0 AR IR W B e JL R W R #F L E
VIAR 28 A | 5 IKVBEURE 1) PR 38 34 F T 42 1 BN iR
KA HEAR >, M8 F 10 d. 700 hPa kA= 7E 4]
BRMHARER T FLBKEZ, 5 BEW
33. 3 %0 s HUCHVEIL A - A7 BB 26. 906 5 INHE
25%0 A 5 14, 120, 5 RS R B /. 850 hPa &5
700 hPa —Z( W & K EFEYZLTEH TN T LK
Z BB 35, 3005 WO PE AL AT o A B
26. 9 %0 ARG FIARI 43 50 A7 18. 6 %00 16. 7% AR
A A RS B BIR T 5 d

25 b IR il 2% X 3 00 T 26 9 L 545 500 hPa
KR AZ v 25 1 PG A0 s AR A6 8 (IR TR 52 1 L A%
78 EE AR VI AR PG A A A L 52 T T AR
P 25 S5 RURE 5 T U0 HG R 0 52 L DL T IR R
5N T R TR (AR 5 W -3 S SO i =y (A= 1)
s VH A AT > 1 B T S AR &k 1 ik OR A7 1l 5 %8
LU TR G I A S I A R AR L AR e
b NI B R RS W B - = LA ]
ok B 7R T R VA 1) B T T A T T B IR P
KA .

AN [ 11 e T T 3 6F T 4 58 BE (i st U B KT A
JEEO SE MR R R, i RE RO L A IR B L ) A IR
TE 178 7 LA O AR R Sl R R TR AL 1) W R M gk
#UK (Schultz et al, 2007), I & T £k 19 H#h A7) T2 3
(7 WoR s TR AR VAR AR & 1 U 3 (G
Vi v i 0 R i BB AR ) TR AR R S W T =
B, XE5REREHERNIBEAEZELR, 156 d
LI AR i 2 %o 3 26 P A 33, 304 2B AE K i BB
IR 5 19. 9 26 & AR 72 Uy il 8 FR S5 3, 17. 9 %0 &R
TE i FE R 5 12,2 Y0 H B 7 K i 22 A6 R T8 » o8
S AR A S R B T 3 B H ORI AS
S 10 do b TR i 2 A HS AT O PG B T AU WY
T i T I 38 22 B AT AS DB ) AU i 325 1) v e B 0O
P ARAE LI AR R T 3R AR . W
Ji S D Al i IO T 2 AR ORI T S RS S ) T
SAEWARTE B A i 3 5 2 A2 U AR s AR L AIG
163 3% 15 25 R 4 B 1L 7R 22 67 T AR S S s T
i B 55 0 P RURA I A 0 3 B S DT 76 1L AR T BT
Lot kxR, AR TLREZEEERS
500 hPa S P63 P8 XU AT A A IR JE 48 .
fik7s 700 hPa.850 hPa 3% Z AL 748 4k 5 PG b <

i A PSR =P AL S S RS R T s e o VA i 15
SV 0 S5 5 10 8 5 9t 4 5K B R AR e v

TIAN G ST T 2001—2022 AF£F: bl 1l 1 4
LB EWH ML R TEREChy 287 d. i T4 EW
63. 6 20 5 P bt Hh 1T 8 G £ I A I 5 19 i & % i T
BN 122 d, f fl R R T AR BB 78, 20
25 b 5T 2R 1 B A M TR S R 1L AR SR T A 1Y
B R T A IR S A ik 1 L PR R R
T - B R R X CRR ) 19 B

54

FE T H A M T = S N ERAS P4 A L A AN
TR TR X 20012022 4F 1 AR T4 1 B %5 43
i VB R OB IR B S B0 AT R O A I R AT T 4%
Mr A5 3 LLF 24548

(1)2001-—2022 4E 11 7R T2 5 H B 451 dL4F
TR HECN 20,5 do RAESR K 9.8% ., filk
X T 2 B H BN 156 dAESE R 7.1 d. &SR
H3.4%. 5 A5 H LA 1l AR 2 ik & X i
TR Z A A, fol &I T 2R 4 b i 31
FE 1417 B, W e, TR EBES MG &
PG A0 DX, AR 2 5 TN 7R R die b o X 32 B A7 b JE
WEBG AT RE M, T2 ) 2 S g A ) SR LY
A 1

(2) 1L A ik 2 Xof 98— 4% R G 6 3L T £k 19 98 B 43
B 75~106 km H1 80~ 114 km., F& £ 5 BE 4 BE 4351
H11.8~16.7 C » (100 km) ' F1 9. 8~15.0 C -
(100 km) ', AH G TG XTI T 26, fiik & X T 2y 5
JEE B /AN T T 0 1 B TR B R g L R T R A
B T RE RN 58 s T B KT B K 7 A
S S BT A5 TS 36 14 36 B PR AR R XIS Tk
BRI — 54 B LR T R | fid % X I T BB
MK P20 1 00 IR R R R
B2 RAT . AHECTT 5 fi & o O 1 48 ) 5 <
LI /I Sk A 32 A L O

(3) 38 38 X6F Eb A3 BT« 4% H 1L 2R fioh 2% 6 9 T 2k 1 5%
SIS S RO (E . X # AU B PW CAPE, CIN,
850 hPa F1 500 hPa Jii 2% .DCAPE.SWEAT J}% 0~
6 ke 3 17 KU YJAR 45 4340 10 5 filh & 0 U T4k 5 e
W& EA — ] K% {7 0~1 km Fl 0~3 km
R 3 XD A R 22 B /N L IX . S RRE R
Wy PR AT 22 BN K L H 0~6 km T B K28 5K



1176 A

% 952 %

TR A 9y B 2 4 22 S O TR I N 23 1 IX )
HHME .

(WDIARTLRZ K EFE R 2 500 hPa N PEIES
UL P KU B BOAR AU AR Y JE #4 R (=S 700 hPa,
850 hPa 3= %52 ik 163 U] 42 £ i 74 b <0 52 3 5
FEZMAREL. MR R AR TLEENT
AR Hs 7 390 s JER 30 114 6 45 WAL S K il R AR s o, R
YR8 VU AR S AR TR 3% O Y T v I

AR SO L 2R A SR il A T B N B F 5 (LTS
A — SR P — D BT T AN B AR
fih 25 XF 3 75 AT 1) 57 () s i R — 25 X X 4 )
TNSEATTE » LLAE AL 1L 2R T2 i) B L L 32
56 X I A1 T ML RRE 7 4 Ay i 0 R R PR
IR

&% ik

B RAO A B 45 . 2026, 2024 4R 7T 5 HIRT F e &K
EHIG A S PR EARAEL]]. % .52(2):174-189. Cao Y C.
Zheng Y G,Zhou X M, et al,2026. Damage survey and mesoscale
characteristics of the tornadoes in Heze of Shandong Province on
5 July 2024[J]. Meteor Mon,52(2) :174-189(in Chinese).

A B R T %, 2012, — VRS L R T SR I B R R AR XU R
TEAHIL)]. K52, 70(4) :609-627. Dai J] H,Tao L,Ding Y,
et al,2012. Case analysis of a large hail-producing severe super-
cell ahead of a squall line[ J]. Acta Meteor Sin,70(4):609-627
(in Chinese).

Ty ML AT /NG £ BT, 2020 RALBR B F RG] 4%
4R .78(2):260-276. Fang Z L., Yu X D, Wang X M, 2020. Statis-
tical analysis of drylines in Northeast China[]]. Acta Meteor
Sin,78(2) :260-276(in Chinese).

WL AT/ TS, 2023, 1 AR BRI BB R R R R £ 35 8 K
SEBBAEL]]. R4, 49(7):790-804. Gao F,Yu X D, Wang X
M, 2023. Doppler radar characteristics of wide-range damaging
thunderstorm gales in Shandong Province[ ] ]. Meteor Mon, 49
(7):790-804(in Chinese).

A AT /N, T AR 52018, B P X 4 KSR X RS
BAFE T[], R4, 76 (2) :196-212. Gao X M, Yu X D,
Wang L J, et al, 2018a. Characteristics of environmental para-
meters for classified severe convective weather in central area of
Shandong Province[ ] ]. Acta Meteor Sin,76(2) ;196-212(in Chi-
nese).

BT AT /N A L AF L 2018, 1 AR 5 T O R TR 1Y 3R
X R AR FE LT ] B 42 4. 29(2) 1 245-256. Gao X M, Yu
X D,Wang L J,et al,2018b. Comparative analysis of two strong
convections triggered by sea-breeze front in Shandong Peninsula
[17.7 Appl Meteor Sci»29(2) :245-256 (in Chinese).

ol 9, BT WRIIEE L 45,2025, 20 35 im 530 R R I B8R AE I 5 3R R I A
151 66 35 AR B9 8 T LD D A 45 51(10) : 1157-1170. He N, Tian

Y,Chen M X, et al, 2025. Application of multi-source high-
frequency detection data to the nowcasting of local severe con-
vection in Beijing[ J]. Meteor Mon, 51(10):1157-1170 (in Chi-
nese).

B L AR R T L SR L 45,2023, IR R T ILARA 5 « 17 MR i o %)
WRAIAREZAMHI]. 4. 49(11):1328-1342. Hou S M,
Zhu X Q,Shi Q,et al,2023. Analysis of the environmental con-
ditions of “5 ¢ 17” extremely severe convective weather in Shan-
dong Province under the background of cold vortex[]J]. Meteor
Mon,49(11) :1328-1342(in Chinese).

I, AR R IEAR, 1978, KR Al i JLIE 43 0 A TR 3 2= 08
R g —Fh o7 2[00, KR, 2(4) :297-306. Lei Y S, Wu BJ,
Wu Z H,1978. A method for analysing and forecasting the local
severe storms in summer using the theory of instability energy
[J]. Chin J Atmos Sci,2(4);:297-306(in Chinese).

IhARH B A AT 3L 45 2014 SR IR R AT ) FE AR JE I 5 B
ART7 v SR U R AR B T CM. e st R AL
Sun J S,Dai J] H,He L F,et al,2014. The Basic Principles and
Methods of Convective Weather Forecasting; China Convective
Weather Forecasting Manual[ M ]. Beijing; China Meteorological
Press(in Chinese).

INARARL . B AHL B L 2012, 38 X 3 Ko A 5 TR B9 A T kAR ) A
[J]. K% .38(2):164-173. Sun J S, Tao Z Y,2012. Some essen-
tial issues connected with severe convective weather analysis and
forecast[ ] ]. Meteor Mon,38(2) ;164-173(in Chinese).

VB, #1992, h-B RUEET A9 T8 5L R s 0 i & i LT, <
L2441 .50(2) :181-189. Sun S Q, Meng C.1992. The formation
of a meso-B dry line and local convective rainstorm[J]. Acta Me-
teor Sin,50(2) ;181-189(in Chinese).

B B B A L 2R OF L 55, 2016, b X RS 2l R B M XUBR AP AE
HAHTLT]. K4 .42(10):1197-1212. Tao L, Dai J H.Li B P,
et al,2016. Characteristics” statistical analysis of gust front gen-
erated by moving thunderstorms in Shanghai[ J ]. Meteor Mon,
42(10):1197-1212(in Chinese).

AL AT/ S 2020. B M XA R 6 I R TR A
AELT]. M %24k . 32(5) :592-602. Wang ] L, Yu X D, Tang
X Z,et al,2021. Characteristics of convection-triggering drylines
in the drainage area of Huanghe and Huaihe Rivers[J]. ] Appl
Meteor Sci»32(5):592-602(in Chinese).

FFH WA/ RN L4, 2012. 6. 37 KR BOR B 2% R KB B % 4
FrIR )], @ A4 .31(2) :504-514. Wang X M, Yu X D,
Zhou X G,et al,2012. Study on the formation and evolution of
“6.3” damage wind[]]. Plateau Meteor,31(2) :504-514 (in Chi-
nese).

EF AT/ /NN 2014, 8 R RS UL LA B AR 18] A 18
[J]. K %.,40(4):389-399. Wang X M, Yu X D, Zhou X G,
2014. Discussion on basical issues of thunderstorm potential
forecasting[ J]. Meteor Mon,40(4) :389-399(in Chinese).

EFY AT/ A /NEL 2016, v = AR b e 4 OF 5T« 55 58 R AE 43 B
[J]. "4 24k . 73(3) :425-441. Wang X M, Yu X D, Zhou X G,

2015. Study of northeast China torandoes: the environmental



%10

o WG A 45 < L 7R Ml SR 0T U R AR T SRR B 5 1177

characteristics[ J ]. Acta Meteor Sin, 73 (3):425-441 (in Chi-
nese).

AT/ SRR, E 5 W], 2024, 2024 4F 2 ] 17—23 H o [E RVE [H #
FEWN T VKRR i B KA TR R LT ] KA, 50(9)
1033-1042. Yu X D, Fei H Y, Wang X M, 2024, Some issues
concerning the large area rainstorm, snowstorm, sleet, freezing
rain and severe convection event over China from 17 to 23 Feb-
ruary 2024[J]. Meteor Mon,50(9) ;1033-1042(in Chinese).

AN EFW L 207 Fi L 45, 2020, FF 5 5 98 0 G WK CM. b
F ARG M. Yu X D.Wang X M. Li W L.et al.2020. Thun-
derstorms and Severe Convection Nowecasting[ M ]. Beijing: China
Meteorological Press(in Chinese).

/NG KB K 5 2020, o = 2 AR 3R 8 R AWFSE 50l 55 #E LT ] S
G288, 78(3) :391-418. Yu X D,Zheng Y G,2020. Advances in
severe convective weather research and operational service in
China[ J]. Acta Meteor Sin,78(3) :391-418(in Chinese).

T /N FE/NRL, 550, 2012, T B 5 58 0 9 I 3 K K TR 4L R 3 e
[J]. "% 24.70(3) :311-337. Yu X D,Zhou X G, Wang X M.
2012. The advances in the nowcasting techniques on thunder-
storms and severe convection| ] ]. Acta Meteor Sin,70(3):311-
337(in Chinese).

KA R K T L B IR L 4L 2019, 9. 247 A 5 AR B AR B e 4R
TR A4 L) ], W 9% ,38(1) 1 41-47. Zhang G L. Zhao Y L.
Huang X L,et al,2019. Causality analysis of a disaster-causing
squall line event on 24 September in southeastern Inner Mongo-
lia[J]. Torr Rain Dis,38(1):41-47(in Chinese).

TRANFE BI85 2019, BT U R ABETE A TR B A LM, Jb 5t
G MAE 522, Zhang X L. Zheng Y G. Yang B,2019. Severe
Convection Weather Research and Forecasting Technology[ M.
Beijing : China Meteorological Press:522(in Chinese).

K AN L AL 2021, T R 10 X T 2R ik R X iR R
FRAERI A5 23 B[], 5 5342 . 40(5) : 1024-1037. Zhang Y P, Yu
X D,Wang D,et al,2021. A preliminary analysis of the charac-
teristics of drylines and its triggering convections in the Hetao

and surrounding regions[ J]. Plateau Meteor,40(5):1024-1037

(in Chinese).

g AT/ L AF L2022, TS X4 TR K 10 A % H A
i & A g AE LT RG22 . 80(1) £ 39-53. Zhang Y P, Yu X
D,Wang D, et al, 2022. The formation of typical dry lines in
Hetao and its role in triggering convection[ J]. Acta Meteor Sin,
80(1):39-53(in Chinese).

HAK A F AR A /IN S5 2017 58S O R AR TR 1) — 2 AR [ J [ .
K% ,43(6):641-652. Zheng Y G, Tao Z Y, Yu X D,2017. Some
essential issues of severe convective weather forecasting[ ] ]. Me-
teor Mon,43(6) :641-652(in Chinese).

A S T /NES PR3 L %, 2010, 3 X 3 K< BN I ST B4R b 45 4
ARk BEPHI]. 5 .36(7):33-42. Zheng Y G, Zhang X L.
Zhou Q L, et al, 2010. Review on severe convective weather
short-term forecasting and nowcasting[ J |. Meteor Mon,36(7) ;
33-42(in Chinese).

HBA S A e« ¥ L A L 2025, SR 0E I R SOE L R R B BIF 5
[J]. K% .51(11):1495-1522. Zheng Y G, Yang B,Lan Y.et al,
2025. A review of mechanisms and forecasting technology of se-
vere convective weather[]]. Meteor Mon,51(11):1495-1522(in
Chinese).

Bai L Q.Meng Z Y.Huang Y P.et al,2019. Convection initiation re-
sulting from the interaction between a quasi-stationary dryline
and intersecting gust fronts:a case study[ J]. ] Geophy Res At-
mos,124(5) :2379-2396.

Holton J R, 2004. An Introduction to Dynamic Meteorology [ M ].
New York: Academic Press:88-91.

Johns R H, Doswell [l C A,1992. Severe local storms forecasting
[J]. Wea Forecasting,7(4) :588-612.

Markowski P, Richardson Y, 2010. Mesoscale Meteorology in Mid-
latitudes] M]. New York:John Wiley &. Sons,Ltd,407.

Qin R.Chen M X,2017. Impact of a front-dryline merger on convec-
tion initiation near a mountain ridge in Beijing[ J]. Mon Wea
Rev,145(7) :2611-2633.

Schultz D M, Weiss C C, Hoffman P M, 2007. The synoptic regula-
tion of dryline intensity[J]. Mon Wea Rev,135(5):1699-1709.

(AR SCTE 4 - 1)



