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Abstract: The spatial distributions of severe convective wind (SCW) and nonsevere thunderstorms (NT)
over South China, occurring between 08:00 BT and 20:00 BT during spring and summer in 2010 —2014,
were analyzed by using the observational data from China Meteorological Administration. And then, their
environmental characteristics were compared between SCW and NT in spring and summer. It was found
that SCW in summer is more frequently than that in spring and that NT in summer is about 3. 6 times the
counts of NT in spring. SCW events mainly concentrate in the western Guangdong to the Pearl River Delta
Region. Compared to NT, SCW is generally associated with stronger baroclinity, instability and stronger
dynamic forcing. The precipitable water and averaged relative humidity between 700 — 500 hPa of SCW
tend to be higher than those of NT in spring, while the opposite is the case for the pattern in summer. In
conclusion, it is obvious that the dynamic forcing for SCW in spring is much better than these in summer,
while the thermal condition is more significant in summer.
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Fig. 1 Spatial distribution of severe convective
wind (SCW) during 2010—2014 over China

(The black dots represent stations without SCW events)
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Fig. 2 Spatial distribution of SCW (black dots) and nonsevere thunderstorms (NT) experiencing
a normalization (colored boxes) over South China (20°—25°N,110°—117°E)
from 08:00 BT to 20:00 BT during 2010—2014

(a) spring, (b) summer

(The dots were sized according to the counts of SCW, unit; time)
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Table 2 The quantiles (5%, 25%, 50%, 75% and 95%) of thermal parameters
for SCW and NT over South China during spring and summer
L/E: b=y Bt RAHR 5% 25% 50% 75% 95%
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P SCW 5.1 5.4 5.7 6.0 6.3
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4.9 5.2 5.4 5.6 6.0
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1 SHRs AL, 25 b A8 3 X K3 Ty & 1 2 5%
M) Xof 38 56 55 ) — A R R U R EER T, 3 1R
BENE = S E N

R3 ER2L,EAHHSH

Table 3 Same as Table 2, but for dynamic parameters

LY/BLIn &S RAKR 5% 25% 50% 5% 95%
SCW 7.0 10.3 12.9 14.9 20. 4
SHR; # NT 5.3 8.5 11.5 14.6 19.5
Jmes ! ) SCW 2.2 5.8 8.3 10.7 14.1
= NT 1.6 3.9 6.4 9.3 13.8
SCW 5.3 12.0 15.1 19.5 27.7
SHRs ® NT 2.8 7.9 13.5 19.3 29.0
/moes ! ) SCW 1.5 4.5 7.0 8.3 13.3
= NT 1.6 3.7 5.7 7.8 12.1
) SCW 0 6.8 16.2 22.9 27.8
Wi ® NT 0 0 15.5 21.9 27.6
SCW 11.3 20. 2 24. 4 27.6 32.1
2 NT 5.0 16.8 21.7 25.1 29. 2
) SCW 4.7 14.5 24.1 37.5 66. 2
® NT 1.9 8.9 17.9 31. 4 57.5

H/m s 2
. SCW —1.1 0.75 4.0 11.9 24.1
* NT —1.4 0.6 3.5 9.8 26. 2
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TR KA K2 S R L FER . B4
WHar 45 6 3l 3 AT Z5 A o DX 43 B 2 DR RURN 35 3
BREVIESEMR? s B FHuii—6 km i F
Y1z i Sy B F CAPE W] [X 43 o 57 22 fdE 7 22 K
(Brooks,2006) , 3 [E K fili k 4 B 2 AT — MBIE &
2 XA %k g (MLCAPE) << 2000 J « kg ', 0~
6 km YJAF <T20 m « s~ i B A K KO R B ML-
CAPE i1 0~6 km P2 2] & . & 5 0 i F ML-
CAPE #1200 ] » kg 'fISHR; 4 15 m + s ', —
AR EE X R MLCAPE (<250 ] « kg™ ) FIE 4
AR (=20 m « s~ ') ¥ 3E (Schneider and Dean, 2008),
1 DA 8l A3 2% R 43 A7 AT AT iF 5 X 2 SHIR,
AHEE T SHR, 81 5 X 43 1 28 R XUFN 3 38 F 28 19 PR 58
(| 5a.5b), fir LLiE i CAPE I SHR, 43 5 {8 & #4
N E) I A AT H G . H B R KK CAPE
M SHR; 20 & X .0 fif F CAPE 2500~ 3000 J -
kg 'l SHR; 29 9 m « s ' (J& 6¢) , 17 33 5 2 0
fii B A5 CAPE #) 2000 ] « kg ' A2 45 1 SHR, £ 4 m
o s V(B 6d) . FRWIE ZE 5 RN B 5 1 bl
R AR Z TR V) ROE R CAPE, W H &%
W R AT R KN CAPE #5325  f k. A E &5
SARRCSHR, (122 5 W 5k F CAPE, T L5 5 %
TR AR R RUHE 7 0GBl 07 45 1 (SHR,) B 5055
#7252 KX CAPE fl SHR; 214 & T W) & iy h
O X (B 62) o 3% A] 85 4 28 1 B 28 K RURE AR 2 458
A OG5 T AR 2R W R O 8 E SHR, T 13
m-s %4, CAPE % 500 ] - kg ' (| 6b), FIE
73 5 AR B AL T B (L 6D, i) B 5
FI T B, XS R E R AR ENE S
FTHEEMEH, FFFEHR2MHETFEFY AEE
S Bl ) SRR TR R, ZE b R L IX TR 2
XU 38 T 2 E AN 7] 25 P B 1 R RUBE 3R 45 A7 7
WU 2S5 . TR A — 2205 1 2 R 3l ) fA
ZeAF AR T R R AR B IMERRT

B2 AT TR i, U 0 % .

7 4 O 3% [ R AR R XU 3 % 90 20 ) P i DY
43 i % (Rasmussen and Blanchard, 1998 ; Kuchera
and Parker,2006), EE KiFRZZ L THRE. 5
R ZER L AR R XY R 0~ 6 km
DIZAE A W/NF 34 L 0 CAPE B B4R K. 5% 58 H
1 DUARARL 2 e DX F 2 R XU B /9 SHR, 3
ANTSEE KL CAPE A2 B 36 [ KB 3~5 km
KA 8  R A DCAPE W8 K FAERIHUIX .
B PN TR A7) R A S O L O - S |
ZUE A, N, 2 e A R HLOR UKL s i R
(Doswell et al, 2005), 2% [E & & K X 00 & E N
50 kt (25.7 m s ') 3 [ H 2 KMGE XN >17
mes L KH 24 moe s EE R R MR,
SR T 5 5 [ 3 DX 0] O B Bl Y 2 D) 7 o T R g
M DX, HL A R R R A A I v g 2 i B2 3k el R A L AR
¥ HiL X K

3.3 KEEHEST

KPR B i I 43 A0 2 52 e XU R RN 45
P REAIE 1 — A~ T 2R (2% ROAE, 20065 BB AR
2009; o B 4, 20105 F 75 B 5§, 2013 o 42 55,
2014) . L5 DA 228 SR AR SO HOR SUAT R K
KO EH R 700~500 hPa ~F- 34 [ 18 K 7 A B 2%
RN 7 2% 1 KSR A

7R 2R KR RS A] B K B A s )2 L 3
P A A KL T A . A R R R XU
WM PWAT ) 5% i 43 9k 46 F1 39 mm
(£ 5), A WA ZE KA /K 5 <746 mm &4 B 2%
KRR AT RE AL/ o T B2 2 77 2% XU 5 3l 77 A
A PWAT 19 5205 L #8 54 mm, L] B AR Al
R K <754 mm B}, & 4 5 5 1 A gE PR /N, 2R
A REE 7K B I R U T A T b X R ZE KR Dy A
fili . 700~500 hPaF- ¥ Lb % /Y 43 A A1 K AT B 7K

x4 ZEEERARNNEBEEZNIVEESH
Table 4 The quartiles of some parameters for SCW and NT in the United States

YL/ 25% 50% 75%

o5 7 SHR;/m s ! 5.7 10.8 15.7
(Rasmussen and Blanchard,1998) CAPE/] « kg™ ! 0 537 1094
MLCAPE/] « kg™! 1021 1903 2952

R VNI DCAPE/] « kg ! 624 878 1137

(Kuchera and Parker,2006) SHRs/m + s ! 10.5 16.0 22.6

LR35/ C « km™! 5.9 6.6 7.4
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*5 [E 2,185 PWAT
Table 5 Same as Table 2, but for PWAT

LY/BL o = RKAHKH 5% 25% 50 % 5% 95%
% SCW 16 52 61 65 69
NT 39 49 59 63 68

PWAT/mm
. SCW 54 59 64 66 72
NT 54 60 64 68 72

SR AN AT A M0 S R T M
4 Fgmie

HSEA A 2010—2014 AFHE RS /001 T4
B AR R XU 3 B 2 14 45 [ 43 A R AE 538 5 7
SIATTGERVRIHL T 1 /INEF B S008I0 25040 A A 18 IE R
25 M B IE G PR 28 BRI 2 R BRI R R
IREE W) PR R DL LRl B X L AT T AR RS B R M B
T A R AURA 5 30 2R B T S5 L B 0 AR BOK IR gk
PER SR, BEL BT,

WEIE X I N B 2 1 2 R XUl 2 T8 2 1
TRILE THS, FEMWEE KSR 2RI
M E R EEREENEATMNEE—E
PG 3 X #0220 2 , B 2 At M R il b Xy 35 5 TR R IR
KX,

A KR LT3 30 7 2%, — RO AETE AR
FE H KA RS T W) B 7 % KRR A B 1 3R 58 30 )
SERIE R T AR R B R . BB R KR A I
0 v iR 2 YA T AV 2 B R, 6 W 3R R KR A A
FHEMER R KA. X FRANFKM . FEEZMW
Z= K A8 BU/NT 33, 5 C i HEa  AE T 2% R XU B %8
BN, HZE RN E 5 % CAPE fil LT A
X CAPE {543 % 2000 Fl 500 ] « kg ' /&2
A LUES 0 —5 Fl— 1 C A4 s 5 2275 5 KRR
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B TINAFRE B 2 KA 30 2 0 B ) 3R
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JSRUN A SR A N I YN T O = i e
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H i B 7E CAPE 2 2000 ] « kg ' 7245 1 SHR,
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