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Analysis on the Causes of an Elevated Thunderstorm
in Early-Spring of South China

WU Naigeng LIN Liangxun FENG Yerong LIU Yunce DENG Wenjian

Guangzhou Central Meteorological Observatory, Guangzhou 510080

Abstract: South China (SC) suffered a rarely seen elevated thunderstorm on 27 February 2012. Based on
meteorological observation data, Doppler weather radar data and NCEP/NCAR analysis data, the charac-
teristics and causes of the elevated thunderstorm are analyzed. The results show that this convective
weather with short-time heavy rain, hail and thunderstorm which occurred behind a cold front was a typi-
cal elevated thunderstorm. There was a low-level temperature inversion over SC, the atmospheric layer
near surface was stable and the location of the convective weather was correlated well with the 850 hPa
shear line. The east-southward propagation of westerly trough and the southward movement of westerly
jet in the mid-high level together with reinforce of the 850 hPa low-level moist southerly on the southern
side of the Nanling Mountains created favorable atmospheric circulation conditions for development of the
elevated convection. The conditional symmetric instability of the air over SC and the convective uplift
mechanism of warm air including southward movement of cold air in boundary layer and upper-level diver-
gence contributed to the “elevated convection” weather. Different from the general thunderstorm that de-
velops from the surface, the warm and moist air for this elevated thunderstorm began to lift convectively
from the layer near 850 hPa which was above the temperature inversion, not beginning from the boundary
layer.
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Fig. 1 Reflectivity mosaics (a) and weather observation (b) of
South China at 20:00 BT 27 February 2012

(Thunderstorm areas are shaded)
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Fig. 2 Latitude-time cross-section of 975 hPa (a) and 850 hPa (b) wind (unit: m « s~ ')
and temperature (unit: C) along 112°E from 25 to 29 February 2012

[Shaded areas in (a) represent temperature < 6 C, shaded areas in (b) represent wind speed >8 m « s~ ']
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Fig. 3 Surface temperature and sea level pressure (a) and 850 hPa wind
and temperature (b) at 20:00 BT 27 February 2012

(temperature unit; C, pressure unit: hPa)
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and positive divergence (dotted line, unit; 107 s ') (a) and 200 hPa mean streamline

and positive divergence (b) at 20:00 BT 27 February 2012

(Values of wind speed greater than 30 m « s~ ! are shaded)

3 “RIAE R RTIE G

ik

GRS K3 = N 7 ¥ s T IS == 8 A ]
RV S R S AR H R DL YA o
I B AU 1R 2 A R U AR G0 6T G UK R R R R R B
Tor AR BAR KA AT T5 T AR JZE K VR R A R R
LU N R IR IP ST - I i S C O I
WY £ 27 H 200850 hPasK - K 37 . /K 1% i &

35°N
30
-1
25 =2
-3
20 —4
=5
—6

15

100 105 110 115 120 125°E
5 2012 4 2 /3 27 H 20 I 850 hPa k¥ M k¥
ORI A0 IR 3 B A2 53 A (700~975 hPa)
(BB X g K P08 i S U Pt . 1077 g« em ™% » hPa™ ! e 571,
M H A EHAL: ms™h)
Fig. 5 850 hPa horizontal wind field, negative divergence of

water vapor flux (shaded, unit; 107" g+ cm 2 « hPa ' « s ')
and low-level verticle wind shear (contour, unit: m+ s ')

at 20:00 BT 27 February 2012

FRORE o R Z 2 B XD A8 43 A s DAL HRe] DL g
114 D e B VU A A s KR % o B
AR AL Ve B — AR AL P AR R T A TR IR AR
B FIGERE KV A S O AL T )T M X [ A
1e g rp LA 2 (700~975 hPa) A 15 2 19 3 1 X1
A, AT FR PG R KU O 30 T 1) AR bR DR D) AR e
O 20 moe s, AIRZ BB A K PREE A R R 2L
A H YDA R B R RO R R X R R T R
Wl R R AR PR — R,

T 3T K AER UL ) 4 [ 25 K R AIE 57 48 Hh
TR AR TR R T RE AL B 6 45 T AR R
T VA N T 4 A 0 1 3R B X U ) (T-Inp) LS DA
Bl ] UL, 5 TR0 2 W A2 =R AR ] e AR
X FEAE P AE 600 hPa LR K2 s [F B, 167
X |25 A e B R () 6 GEE T )2 0~5 'C, 850 hPa
B3R 3k 10°C ), 3 2 Ay fu DA Ml T8 I B 1 5 ) ke
WA ALRE (CAPE) 6 TH8 80 (L D B AR 24 47 i
(0. 55 Py B 35 5 7 5 ) O 2 8 A A AN R I TR AL
i 5 D33 il 23 T 4 11532 00 ] LA 3] CAPE i LT
¥ 8 A R I & R A (R D). T A 2 ERUER
LT A AR Sy ¥ AT R b B AR B R, 850
hPa i jg XU @A K GEE2F 12 m « s 1), 700 hPa DA
Ay iV B P R R TG e IXGHE R R ) R A A R
FIR) YA . 5 ZL A IS 23 1 B YD A% 5 R TE 43 A Y
850 hPa 1) 7K F X BJ 48 & J 1 2% 1 X FR AN B
(CSD, Sy i X i & 2B R e f e w424t 7 0 F



%Al Ry PEAE 2012 AE )R AR R AR AR AR T R R IR A0 415

%UEOZJUJTE%% tE. A4 i T U A S A hPa 2 [i] & B AR X 8¢9 » H 700~850 hPa 2 [i] #f

REFAE D2, SR A R E 2 FEAE 700 ~500 16 0 C LA bRl Ak 2 (VK8 % 3 )2 vT Be s s 4k
@\ o (b) Ty
%K | - S -
\j\ w N e — -
N § o N > \
B . — -
%ﬁ_& 0B — > é‘\ 0P, —
3m - %4 700 > — S
ER (/ L & £ }A
il [ =

Bl 6 20124F 2 27 H 20 B AT P8 55 Ca) F T PO AR P 3 (b) £ %5 [
QG E A E VIR N V=)
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(Shaded areas represent the unstable layers)
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Table 1 The severe convective parameters of Heyuan, Qingyuan, Wuzhou and

Guilin sounding stations at 20:00 BT 27 February 2012
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