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Fig.3 Diurnal variation of drylines during 2001— 2022 in Shandong
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BLHRAR . 2001-20224F 111 7R ik A R T2 AR TG0 i T 2R ICAPE(E Z 5l 0k (B6e) , 17
59500 . 148 J kg™, A E(E 435 9380, 703 kg, 25%~ 75% 4B AR 43 HIFE120~850. 30~
180 J kg™o XFRLFIRE AAE M1533 kg™ /N AL kg-1 CHI TR B 25 0 HERAIR, X
SIREVT ER S B R E I CAPEARREIR I S it = R AE AR E BE B %) - M T
TERTT2e, il R0 T2EIICAPE(E 7 A B i, BUE P B, BRI X CAPE 2K
SEADE e gE b, SRCAPEME AN &, PSR TEBEA —EnT X /1, 1X -5 1 i & AR
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FIAT R K RIS TR 5T BE MR XTI I T 2R IERECAPEIAE, U il 5 %o I 48 Xof 9 25%
G120 J kg AT VE A LB .

CIN Y58 VA B0 A AT 75 U FA THIRE . 2001-2022 4 1L 25 fit 42 55 I T2 AN TS 4h i T2 1)
CIN BB 4519 115, 353 kg (FERHR TR0 CIN A AN, HeEIng), om0 %y 120,
0J kg™, 25%~T75%5 {43 HITE 0~150. 0~5J kg™e HXF TIEMR -2k, fill i 2k 11
CIN WSl BRIksk CINEA AR S, MR TS LR T AH — v X 0.

ORI A RALRE (DCAPE) T Bl S\ IR T 2 W= A Ryt CR &5
FRH) HIFEHA RN 2001-2022 = 111 ZR fi A& 6T 28 ATTE SR T2k DCAPE {H 43 7N
550. 450 J kg™ (& 6¢) , i Hfil 4379 7004 3400 kg™, 25%—75% 4 A 4 Uil E 150~850
90~800J kg™, MIKFE WSS T28 11 DCAPE {E /0 A1 X5 01, B fish & X6 37 28 0 i ) 8
K, X} DCAPE FZER IR H &, Ktk DCAPE o s, MR TLAEE —EX
S, X 5 CAPE. ML 55 5 R AT B 7K B PR 10 b o it 5 ot 37 T2 %5 7 25993 B 150 J kg™
A/ A H: DCAPE Fil%45#5 .
3.2.2 850hPa Fl 500hPa 2 [E}iR 2

KAFES1Fa e B R IR BRI R A B R 2 —, v H 850hPa 1 500hPa [A] 1R 2 AT s
KRR 0 2001-2022 4F 111 ZR il B 0P T2 FTC XTI T 28 1K) ATges IIME 2379154 2927 °C (& 6d),
HAEUE 7308 28, 26°C. I 2 A2 S8/, A SR AR 24 NI 20%22°C, &
PN BT R 245 - BIFhRAUI) ATy s /N BB AE 7AE] 43 i 17~38. 15~37°C;
250N B e 25~31. 24~29C, #EA I RWRLF AT . %, KTl
WTERATE AR T2 b K ZHAM (75%LA_E) , 8507500hPa, #H AT 1 4 A Fa g
JE45, BTEMRMLE], R SR LSRR R SR A SR B ATg s T 2R Al R 6
BRI, 3% HE 25% 53 R AE 25°CAE N BB BRG Tw, F 2R 50 B PR 2R T 2R 1) ATe.s 0 Bl 22571
AKX
3.2.3 BRRSBMIEE

SRR R (SWEAT) FELETEE: & KR A e Al B D) AL 5530 77
A RAZ Wi 23 BT R TR B R S N (PMEFASE, 2014). 2001-2022 4F 1l =
fib 0T Be AT AL T2k 1 SWEAT 321673731l /9 180+ 120(1&] 6e), "7 £1fi1 7571 v 145,
90, Rk X AT 2R W SWEAT 1B 73 #ii I A4 S0 £ (B 5K, VLA S < (AR st i A AR v 34
Z A I B 2 Sl PSR PR SWEAT 3 1 25%~75% 701 A1 43 il /1 110~210 60~130,
ZREE . i b, MR TR, fil i T2k SWEAT (-3 (A A1 R A7 50 B4l =, X
Al DR 5 A TR T2 1 e fa b 2 — o QR LR Pl R X T-26 1Y SWEAT SI4E, NI
LX) 250063 748 110 AIAE NI BIME

SRR IR A e AT T dr, R 4-6 AL 7-9 A1 CAPE. CIN. DCAPE,
ATgs. SWEAT NS 1) 25% - hifH 5 4-9 HBIESZE BN, FIHAFER.
3.3 EERDZE

B XA AR R SRR R AT 1) S O 2, L IR A 2 5 R R AR R s ) K o
EC A H I 2 A2 (0~ 1km AT 0~ 3km) 2 B X YJAE K Z (0~ 6km) 2 B X\ 17)7E (Markowski
and Richardson, 2010) . Z3#7 &30 Ll ZR ik ok 6 T 26 A0 TE X T 2k I 2 3 B X D) AR 38 72
BIAK CERE) , HA PR TLR00 0~1km & BRI EE A 7m s, FAEE SN 6 -
7mst,  25%~T5% 5 i AE S IE 4~9. 5~9ms™t; 0~3km HE KA EII A 10msT,
AT BB 9 ms™,  25%~75% M AE A A 6~14 m s, PRI A KHIA TR xR 25973
frft 4 mst A6 mst A4 BIMER 0~1 km Fl 0~3km B I MEIE. &b, KEEH
YR TCIEA X A ToRHi 48 - (H PS4 IR 2 3 B XA D) AR Z2 7 K (] 6f ), 0~6km
T BRI R P LB 2 09 17, 15 ms™ | IME 5 19, 16 ms™, # R TP AR
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RZEENYIA (Johns and Doswell 111, 1992; Fr/Ngi%E, 2012) o BIFE§S Y B X D) AR
DR, Rl SRR I . B SR, A B il Rk R T A R 2 8 B XY
AR, ATk 35m st DLk, WRIRHAR R MR IR, KRR IR T4
[ 5%~ 75% 3 B AE 4 5IE 12~26. 10~21 m s, PRl il 2 R T 28 1) 0~6 km 3 B )48
SiF 8L 25% 4307 (17 12 m 5™ T A g H A

RAEZE 1 PRFEZESHIHTEE B, 0~1 km A1 0~3km T LX) AZ (17535 B 18 24 22 B R
s fi g R T2k 4-6 A1 7-9 H 19 0~6km T BL AL 73 % B 25% 7071 13 m 1.9 m ™
AT 73 SR T A
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Fig.7 The weather patterns of convection triggering drylines during 2001— 2022 in Shandong
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T, EUIARZ. R, & XEREMHRIER T TR HEUR D, BT 10 do
700hPa KAEFEVIARLE IR A T TEMEER 2, 2201 33. 3% HIUCHIL A, A
1) 26. 9%; AICHE 5 25%, fIKIR 14, 1%, & X{5#E 5> . 850hPa &5 700hPa —3, /& Kk4E
VB LILH PO TR, 5B 35. 3% HUCNTEIESNR, HEE0K 26. 9%, (RAEA]
iR b7 18. 6%F1 16. 7% , RIS FAE KB R D, BT 5 do

zi b, IR R SR TN T, %S 500 hPa KEBZ sl . HIb e AR LA ik
(i) g2, 07 F E AR I . vaAbmdsl, SZughl T 2 i o7 2 = Al 5 Il
SRt} =2 s oY Ol N = B DN e T A0 ey 1015 2 O i = A K iR
KMET 2R, Gabiik OATIEER LD FyosE AR SR ML FEER, M58,
G b IR 0 R, 5 52 AR K SR [ 2R IR B R R A A T B R A
NI

ANE I HB TR T A0 TR B (g Rl BE /KRR R D SEmiAsoR,  HL i BBk AN ) B TRt
W, 77 DA I EL AR, fid R R IR X I AT REPEECK (Schultz et al, 2007).
R TS (B 7 BoR, TR AAE IR AR & RN e = AR
FEREARIE) o, ZRES¥IAIRESE. X 5RE B ZENFEREA EEISER. 1569 11 il
RITIT LM 33, 3% R AT KGR 45 P9, 19. 9% M Vi =i Jo e 17. 9% K E
(EE RIS N, 12, 2% B KFERE(RE AT &S, SR aiE. IR A T A5 7 L H
R SANHEREE 10 do T Kl B A AR A T O 78 TR i, /Y VA S5 3 22 AT N 7 1)
F A2 0 O e PR “CIAL, LG ASCORAE LU R 2 SRR T3 ] A0 [T i = R 10 P o 102 1
75 W A He 8 B 1 R 2 AR LU AR TR I & 37 » e e A AT el AR A AR I Bl
RS, AR 2 AT AR A A R, e i 8 R SR S, ANTIE LL 2R T
2 Il ML . 25 F, IR 2 KH4E F42 500 hPa JyPadb <t v XS AT A ZR B MK
WL T, (K4 700hPa. 850hPa = EZARIM V)AL s pi AL < imsem, A2 2 ARG,
b T P b 32 A T e R S BT SR e T b BORKE B A o

FEb, Gt HT T 2001-2022 4 (1 BE R T 4R A ZRB0L G A 1 L AR B T 2R 0 287 d,
d S T ERET 63. 6%; 1B Hh T%E S2REiE AR il R LT 2 B0 122 d, il
WML 78. 2%, Lk, H5FZRAIERANOHL T 45 & 2ot R Xt im B B B T & 91
DR E AR, FEEEOREE BT R BUER EIR R (R B

5 LHiRS5THe

TR M = S W BRAS PR AT, DEMEE ALY, X 2001—2022 4E 1l AR T4k
I 23 AN G50 RBE S S HU A R AL B AT T 00, 192U 45k

(1) 200172022 4F 1L A T-2ks HEON 451 d, S PHTLHECN 20.5 d, KAESIEN
9. 8%, fil A AR T HECH 156 d, P304 7. 1d, KASFEN 3. 4%. 5 HF 5 H L
L ZR 2 R R T2 B e 22 (9 H A R 3 o AR S T 2R 48 HBRAE R 24F 14-17 |,
WA . TREESMEE T, GVEILIX, ARV GRMERERD, X3 EZHEANE
BE AR . TR 2 Sk b s AR b -TU R E
(2) 1 ZR A R0 LT 2R AN TE R T 26 4 56 FE 4373 9 75~106km Al 80~114km, #& s lim BEAS

FE4r 5N 11.8~16.7 C + (100kn) 'Hl 9.8~15 C « (100kn) o AHELEXTRTLE, fib&
AT R B8 BE S/ IR 00 00 e IR BE S e B8 BB BE(EEE R, BERE)N, B RSP R
FEBOR, TSR, SIS DA N R ISR, IR TR IR 5,
DRl B, Al R0 T RE PR K . PR TR TR IR S SR & U AR S Z2 AN
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Ko HEETIE, AlAGTR T2 P URAERS /D, IEEERE SR, TR .

(3) BT LA HT, FoH AR A R R TR A DS B IR S S B A . X M T R AR
KA AT 5K EPW. CAPEAE . CIN{H . 850f1500hPalih 2= DCAPEAR « w8 K< a i e BUSWEAT 20~
6 kmi B XY SE A3 A6 10 5 » il R T 25 e T2 B — @ T X 2, H0~1 km A0~
3 ki) B AR R Z PR NECAX 7o AR A EEE T Z AR, H0~6 kmiE
BRI 5 KRZA B E 2T 22 SO, TR 2 25791 X 4 S BAA

(4) IWARTEZ RALE 2 500 hPa N u LS m B XAE FT s AR AR m IS TR, K=
700hPa. 850hPa FEZ Kim V1AL UL G, WHREZ AR ALk, MHEEER
Ly 2R 2 2 A TR A B 38 AR A IR A BB PR R, SRS AR ST R, RSN
Wi .

AN L R 2R AE 4 T B BT 7T, (B4 — S8 ) JL TR 3 — P e Rt T2 FN74
BEAEAA Tl R X T TR S 1R 22 MR R — 25 X i L o) s AT 75, DA A 1L AR 2R 1)
TRARAE AR, $5 5 U PR T AR GE 7, A R A PR S B SCHE
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Research on the Features of Drylines Triggering Convective
Weather in Shandong

GAO Xiaomei' YU Xiaoding” WANG Shijie' FENG Yagiong' WANG Xinhong' WANG Wenbe'
1 Weifang Meteorological Bureau, Weifang 261011

2 China Meteorological administration training.centpé, Bei jing 100081

Abstract: Using conventional upper-air and surface observations, Dopplerradaf data/satellite nephogram and
ERAGS reanalysis data, 451 drylines cases and 156 drylines cases triggering cenvectionsin Shandong Province from
2001 to 2022 were analyzed. Results are as follows: the total number of days fordrylines in Shandong from 2001
to 2022 was 451 days, with 156 days triggering convective drylines. Drylines triggering convection occurred from
April to September. May and the first ten-day period ofulMay Were the months and ten-day periods with the highest
frequency of drylines occurrences. The primary occurrence time was between 14:00 and 17:00 (Beijing Time). The
drylines are primarily distributed in central andshorthwestern Shandang. The formation of drylines is related to the
influence of mountain ranges and the distributiop/of land and sea. The widths of convective and non-convective
drylines are 75-106 km and 80-114 km, respectively,withedew point gradients of 11.8-16.7<C/(100 km) and
9.8-15<C/(100 km). Temperature distributions on both dry.and wet sides of drylines range from 23 to 33<C, with a
temperature gradient,of 18 <TA/(100 km), temperatures on the dry side are slightly higher. Compared to
non-convective drylines, convective drylines exhibit higher temperatures and dew points on both the warm and
cold sides, nartower widthsy/greater dew point:gradients, this is related to the fact that the circulation associated
with the force=driven component becomes stronger when the horizontal dew point gradient is large. The thresholds
of the key environmental parameters for drylines triggering convection reveal that while vertical wind shear
between 0-1 km and,0-3"%km are difficult to distinguish due to minimal differences, other parameters including
surface dew point temperattire(T), precipitable water (PW), CAPE, CIN, temperature difference between 850 and
500 hPa, DCAPE, severe weather threat index (SWEAT), and vertical wind shear between 0-6 km exhibit certain
distinguishability between convective and non-convective drylines. The seasonal variation in convective
parameters under unstable conditions is relatively small, but environmental parameters related to moisture
conditions and vertical wind shear between 0—-6 km exhibit significant seasonal differences. Therefore, their
thresholds should be differentiated by season. Drylines frequently develop under conditions of northwest flow,
ahead of westerly trough, and northeast low-pressure vortex at the upper-level 500 hPa. They are primarily
influenced by the shear line of the low-pressure vortex or the northwest flow at the lower-level 700 hPa and 850
hPa, with the boundary layer often accompanied by shear lines. The surface situation is primarily situated within

the convergence flow field of continental warm low or at the bottom or front of low-pressure systems.
Key words: dryline, spatio-temporal distribution, dryline structure, key environmental parameters, threshold
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