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The Synoptic and Climatic Characteristic Studies of
Thunderstorm Winds in Beijing
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Abstract Synoptic and climatic characteristic of thunderstorm winds in Beijing are studied by using the observa-
tional data and sounding data during 1990 to 2004. The obviously diurnal characteristics was showed to thunder-
storm winds occurrence. The ambient circulation, sounding structure and convection parameters are studied to dis-
cover the most favorable condition for the occurrence of the thunderstorm wind in Beijing. The instability index and
energy parameters are studied as well. It shows that warm and wet at low level, dry and cold at middle level, strong
convective instability, and relative strong vertical wind sheer are favorable to thunderstorm wind occurrences. More
convective parameters associated to strong storms are also studied, such as the best convective available potential en-
ergy (BCAPE), downdraft convective available potential energy (DCAPE), Storm-Relative Environmental Helicity
(SREH), Wind Index (WINDEX), Storm Severity Index (SSI), Deep Convective Index (DCI) and so on, which
are important to the potential development of the strong convection in Beijing.
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Fig. 1 The annual change for the number of thunderstorm wind during 1990—2004
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Fig. 4 The temporal distribution for the thunderstorm winds
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Table 1 The comparison of the ambient parameters between thunderstorm winds and rainstorms before their occurrences
SE459{H Means
X 2%k Convective parameter B KA Thunderstorm winds 2 Rain gush
FAEX A B HE Best convective available potential energy/ J » kg™! 1553. 9 674.5
TR A #LHE Downdraft convective available potential energy / J « kg™! 874.9 727.23
HHTHEEL Lifted index/ °C —4.6 —1.15
t500 —tg50/ C —28.3 —22.7
t500 1700 2850/ “C 13.9 19. 6
G—t)s00t (t—tddro+ (t—ta) 50/ C 26.5 12.0
Osesso/ K 33L.7 339.2
Oses00/ K 325.3 336.7
Oses00 T 0sero0 1 Osesso / K 982.5 1012. 35
BOses00 —Osesso/ K —6.4 —2.5
Visoo/ mes ! 12.3 13.1
Vio/ mes ! 8.8 9.9
500 hPa L) FIEE XA Vertical wind sheer under 500 hPa/10 35! 1.9 1.6
IR EE S8 Storm severity index 65 46
REHIZHE 531 Energy helicity index/ m? « s 0. 44 0.1

T ORI, ta FORER R, O FURBAENGE, V FRREEZ, PP R AR EURR.

Note: ¢ denotes temperature, ¢4 denotes dew-point, 0. denotes potential pseudo-equivalent temperature, V denotes velocity, and subscript

denotes standard pressure level.
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S — IR — b — 2R, b FIa)E
BB AT PR AU SR A AL T b 5 P T )
MEHEN. JFHEAR L, XA R TAEH
I BGR TR IAR, Wk T R RE .
)2 700 hPa 1 850 hPa ([Em&), Jbut{fkt TF4
JEdePi RS, R TGAL M G MR RE R
B R NERT M YL, VES
BRI, AR 739, M 700 hPa F1 850
hPa [&] AR FEL % R E DAL, by b
AT A . BEE AL F 500 hPa B U)AEF
U7y RERT A AL AF IR A A A, AL T M X R
AW EA M, N R EESSAECE T LA
AR R RS R TR Bl 7T &,
A T A X R B Bl AR THE R SR 1B T A
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5.4 PERER

L 2000 4F 8 H 30 H Jb 5t b X 3 2 KKK
ol HAE RSB LWRAERBL: 78 08 I 1Y
500 hPa ([EIWE) , @IHGH & ARG T F.
UMLK b 28 b T S rE Y AR AR H B X
B—ANEREATE, AL RHIX EaH 5 s
3l HAMEM EITIRE — AR, HEHEER
ORI . R B ARE SR, (A TR R
JeEB 2 b X 2 5 PR Bl AR T R e R
RS MPEET. AiZmit st X, K2 700
hPa F1 850 hPa {IRAE FIMGHA A R (B, H
B E— NS — et X AT 5K
MIBE et MR AR R, BE AL T
500 hPa 3 i N 7. Mol b, JEat X 2 3 e
JERARA TR A, TR . R R (K
W) o ZE TR B 3 TG R T DAE AR TR R A
R REAWA TR A& IR BRI 5 A
B Iz N PR B S, Yok R KRR K
SRS T R85

6 it

AT b X F 2 R KU A 22 R AE GE T o3 T 3R
B, dbnt X B R R AR . 50 400
PR, BA R ZE AR H AR RRE .
RAZFEM RV, B RKRAET, KAATRE
58, H—SLig X SO0 A — 8 n. RS
TR SEEXHR AR E™ 700 ] « kg 'y FUL
XHRA MALRE ™ 500 ] « kg ', TFHIEE<< —2
C, RIFEEC> 20, WXTHAEH > 25 °C, iTHb
TAT AR AISORE 2 457 3 RN v )2 AR 224 45 3k o I A1 22 (i >
15 K &8, Xt s 2 R X2 W & AR R 5 280
FRIE, 13 T A R F 5 5 KR4 i 388 4 10
PAE N KRERE. PEEAT. KW
AFRGERER IR K s S &5 IR 2 B A B i)
R YA, HAIGZ KU 1) S0 AR A
T e A R 77 A ol 2 R XU R RUBE BRI T 35y
W VORI S AR A
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