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Abstract: This paper calculated 18 physical parameters and their 6-h, 12-h, and 24-h variations by the
sounding data from Beijing Nanjiao Observatory, and then analyzed the physical parameter differences of
hailstone, thunderstorm gale, and storm rainfall from May to September in 2007 and 2008. The results
show that, as the physical parameters, the 0 C height, the —20 C height, the difference of temperature
between 500 hPa and 850 hPa, the inversion height and the low-level wind shear could distinguish the cate-
gory of the rainstorm and hailstorm. Besides, the depression of dew point of 850 hPa and the difference of
0. between 500 hPa and 850 hPa are also the important conditions. On the other hand, for the 6-h varia-
tions of the CAPE, DCAPE, K index, the difference of 4,. between 500 hPa and 850 hPa, PW, and the
vertical wind shear of the lower troposphere could also be better to distinguish the hailstorm and the storm
rainfall. The results indicate that it is possible to distinguish the summer convective weather by better
using of sounding data.
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Table 1

Average values (Ave=average of samples and standard deviations (&) of physical

parameters for three categories of severe convective weathers: hailstone, thunderstorm gale, rainstorm

KE EE YN M (C>50 mm/3 h)
Ave c Ave c Ave o
CAPE/] » kg ! 1012 723 1307 1141. 58 964 435. 54
DCAPE/] « kg™! 1126 362 1095 408 1126 221
KI/C 31 8. 14 29 12 34 8. 44
Teon/ C 28 4.7 28 6.7 29 2.9
0 CRRFEBE/m 4174 487.71 4207 596. 96 4751 478. 54
—20 CRZEE/m 7414 645,12 7501 734.33 8093 586. 89
(T—Ta)s00/ C 28. 38 13.94 26. 60 13. 89 26. 56 14. 05
(T—Ta)ss0/ C 5 5.73 7 8.3 3 5.9
PW/cm 7.35 1.87 7.65 3.01 10. 01 2.56
SHRL1900—700/10 73571 5.26 2.22 5.06 1.46 3.32 1.35
SHRH700—500/10 357! 4.15 1.69 4,35 2.01 3.42 0.95
Abie /K —9.86 10 —8.93 9. 67 —11.52 5.9
ATs500—s50/ C —28 2.3 —29 3.1 —25 2.76
WEBEEE /m 1625 808 3490 1732.3 3938 1432.55
W ZE R/ C —4 5.6 5 11.96 5 8.2
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Fig.1 Scatter diagrams of nine physical parameters for six weather conditions of

(1) hailstone, (2) thunderstorm gale, (3) rainstorm, (4) rainfall of 50 mm/3 h,

(5) rainfall of 20 mm/h, and (6) non precipitaion. (a) inversion height, (b) 0 C height, (¢) —20 C height,

(d) temperature difference between 500 hPa and 850 hPa, (e) depression of dew point at 850 hPa,

(D) .. difference between 500 hPa and 850 hPa, (g) vertical wind shear from 1000 hPa to 700 hPa,

(h) DCAPE (descending convection available potential energy), and (i) PW (precipitable water)

round point: case value, triangle: average value

TR B, VKRS A 2R R XU e A s I 25 B AT Gk
—28 CUI L. MEEMBMEI—25 C.HEZIEE
3~4 C, LI K KRy e 1K 2 I 22 2% A B A] 7= AR
FE T o (HLJR iR 0 2 KA A 20 K B A K T 22
AHATREH I 1,18 1, X Fh 2% 5 R T %
J2 2 R[] 5 R A8 23 A A ) R i R A i 7
) 52 W]

T 2% 1 Y 25 5 X T i 6 O K AR 20 A

52 . M 500 hPa.850 hPa Yl i % W5 22 4 i1 &
o URE AR BRI BRA LT TR AR
R % s 22T 3k 28 CLA B &2 TR EAMRA
AR T 5 R Y 7 A R 5 T R T R R IR
JZ ARIZ M F 22200 3 C AR AT Mg
MIRF )R 500 hPa 1) T— T, A8 E MR R B
BB . MW AP RZ R T— T, AUF PR
TR SRR K AT AE 5 R T DX R R S i B A



.
140 L

% 937 %

KB T o RANLE 1. D,

BEA ARG T R AT AR (PW) L 45 2R
2 I B TG ARV T2 UK P 9 AT K R A )
FeAE 50 mm/3 h (YRR ({EZ 10 em) , {HZ 0K
B\ # RN 20 mm/h /9 5 R LA K — B R K
PW G EAHZE AR LR 1. D,

58 0 i K A A — PR F A B SR 2 AR
SE AL GETHEE SR K W] 500 hPa &5 850 hPa [y 0. 22
WRESG /R 2 WA R A R A AR i A FRE . &
IR o i R AEL I3 BT e B2 A2 P AN A0 ) AN B T
AN A B 7 R T 1Y SRR 1 A v B A v (L3R
1K D,

2.3 HAhEH

VKL TR R R U ELAT HE R 6 i 2 IR 2 TR
KBS R E T35 5X107% s L (38 1) L 1 S TN
SRABBRAR)Z A — & K/ 3 B D) AS  {H A {E
RGBS KU AE (B L T N, X —
HUESE T BB U S5 A AL, be A K AR ZE KUY
A I T R R R I A R R

iy B AT LA L .0 CREE, —20 C

JZ 15 500 hPa 5 850 hPa iff 22 i Il 2 /& B (IR =S
K] AS R b I 2 b X 2 VKR PR R R H o
oA/ I b 850 hPa 138 B #% /5 22,500 hPa 5§
850 hPa 1 0. 25(8 G L ARk 2 I E ) oK
AT B K AR R W R A T R

3 Wy ML ) I [a) A2 8 A B0 = A 5 X
TR A A R

XFF 6 /ANEF L 12 /NEF DL K 24 JNE AR B ST
BB, 12 /B AR i3z H AR A B3R5 ) AR Ak Dk 3 A
KT 24 /NS BRI 6 /)N iE AR B AE S i R RS K
A I ) B A e, R AR IR T 6 /NI )
HER A B G BEALS I 6 /AN geitas R, WK
2) AR X ZHCR TR K AR L K E TG
FHTERC B, 14 B 0 R A3 X T SRR U 0 i
e EREEY, @I R T
JLA Y[ CAPE .DCAPE K #5%(.PW .500 hPa
F1 850 hPa Y 0. 22 (Abwsso—s00 ) K2 1 T 15 KA A8
(SHRL) Dy 6 /NI AR fEAE 3 P RN HA 3
E5R.

R2 ZHENRRSEEEZZRNVESHNOIHNEE(Ave RRIEXRSTHAFEELANHE)

Table 2 The 6 h variations of physical parameters with great differences for three categories of severe convective weathers

KA LE PN 2T (>50 mm/3 h)

Ave B/ % Ave B/ % Ave B/ %
ACAPE(Z>=450/2=650/2=850) 659 60 50 40 709 50 44,44 38,89 170 29.41 17.65 17.65
ADCAPE(>=50/2=90/>=120) 119 54 46 38 121 66.7 66.7 61 45 50 43.75 43.75
AKI(=2/=4/2>6) 4 60 60 40 1 38.89 27.78 27.78 1 35.29 29.41 17.65
APW(=0/=1/=2) —0.27 33.3 16.7 0 —0.32 38.9 22.2 11.1 0.96 75 43.75 18.75
ACAO) (K —2/<<—4/<<—6) —4 70 60 40 —5 61.1 38.89 27.78 2 29.41 23.53 11.76
ASHRL(>0/>=2/23) 1.7 90 50 30 0.2 55.56 27.78 0 —0.2 23.53 11.76 5.88
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