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Abstract; Based on conventional observation data, NCEP/NCAR reanalysis data and radar da-
ta since 2001, the characteristics of elevated thunderstorm hail severe convection weather in
western South China,such as general circulation, temperature, moisture, wind, trigger mecha-
nism,uplift mechanism, radar echo features, are analyzed. The results show that; (1) This
weather usually occurred in the cold-air mass where was more than 600 km to the north of
the frontal surface and surface air temperature was low in sping. (2) Dry in high levels and
wet in low levels,low-level inversion and strong vertical wind shear between 700 hPa and 850

hPa made for the development and maintenance

W FE B H8:2015-04-10 of convective storm. Positive and negative
&2 B #1:2015-04-30 temperature in front of Plateau trough bringing

fEER TR AR 973 L R TR, EREMEXIIM  about the increase of vertical temperature lapse
FAARHL AR .

* 2013 4F o [/ T 4 )7 T4 5t % B (CMAYBY2013-050) FlJ
PG SRR 2 3 4 05 H (2012XNSFAA053191) ¥ Hfy,

rate enhanced convective instability. (3) A strong
ascending motion caused by positive vorticity ad-

vection eastward - moving in front of Plateau
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trough was one of the condition which triggered off the contvecion. Warm moist air lifted

near 850 hPa,not surface. (4) Lower height of 0°C level and —20°C level, thicker frozen layer

fraction and little or no CAPE led to small hailstones. (5) There was not very large base re-

flectivity,not obvious titlt or overhang echo,high echo height and low VIL. Moreover,in the

back of maximum reflectivity along the radial was relatively large spectral width value.

Key words:elevated thunderstorm hail, temperature inversion, trigger mechanism
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Yt B A I R ER 7 3 H LA Z 0. IE(H ) T &
Z M A RV R, K AR 2 TE 3~8
mm, A E] KT 10 mm BKE .,

R1 2001~2012 F 3 ARRKEEMNTRSHt

Table 1 Elevated thunderstorm hail from 2001 to 2012

H Hh A5, WE/A KER KEASERRAE
Date Site Station PNIER Distance between
number  Max hail the hail and the
Diameter front
(mm)
9009- )AL ) HJF 750 km
01-25 Northeast 1 5 750 km after the
b of Guangxi front
9009- ) PEAILH i #J5 600 km
03-03 Northeast 2 5 600 km after the
of Guangxi front
s019. ) PEAILHE )5 29 1000 km
09-27 Northeast 13 8 About 1000 km
of Guangxi after the {ront
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Fig.1 Analysis of mesoscale systems

(2)2002 41 H 25 H 08 i, (b)2009 4F 3 H 3 H 08 i,
(0)2012 4 2 A 27 H 08 1},

(a)at 8:00 BT 25 January 2002, (b) at 8:00 BT 3
March 2009 , (¢) at 8:00 BT 27 February 2012.
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Fig. 2 Emagrams of Guilin station
(asb, ) SEBL AT, (d,en DBUE P FRIR VIR JZ T4 4 LT 20 BT 5 (2)2002 4F 1 A 25 H 08 1, (b)2009 4F 3 H 3 H 08
fF. ()2012 4F 2 H 27 H 08 i 5(d)2002 4= 1 A 25 H 08 A, (e)2009 4F 3 A 3 H 08 Bf.(£)2012 4 2 A 27 H 08 i,
Real data analysed(a,b,c)and analysed after assumed gas block rose adiabatically from the strongest inversion layer(d,e,
);(a)at 800 BT 25 January 2002, (b) at 8:00 BT 3 March 2009, (c) at 800 BT 27 February 2012, (d) at 8:00 BT 25 January
2002, (e) at 8:00 BT 3 March 2009, (f) at 8:00 BT 27 February 2012.
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Fig. 3 Height fields (blue,unit:10 gpm) and vorticity
fields (black,unit:10"°s ')at 500 hPa

(a)2002 £ 1 H 25 H 08 ¥, (b) 2009 £ 3 H 14 I, ()
2012 4 2 [ 27 H 14 B,

(a)at 8:00 BT 25 January 2002, (b) at 14.00 BT 3
March 2009, (c) at 14.00 BT 27 February 2012.
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Fig. 4 Height-latitude cross-sections of vertical veloci-
ty (shaded,unit: 10 *Pa/s) , pseudo-equicalent potential tem-
perature (purpled, unit: K) and (black, unit: m/s) along
110°E

(2)2002 41 A 25 H 08 i, (b)2009 4¢3 J§ 3 H 08 i,
(0)2012 4F 2 1 27 H 08 I,

(a)at 8:;00 BT 25 January 2002, (b)at 8.;00 BT 3
March 2009, (c)at 8:00 BT 27 February 2012.
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Fig.5 Base reflectivity of Radar

(a)2009 % 3 H 3 H 13:22 BEMEIL 1. 5% 41 5 (b)2012
4E 2 H 27 H 16:00 HARTE IR 2. 40 f A IS 3

(a)1.5° elevation of Guilin Radar at 13:22 BT 3 March
2009, (b)2. 4° elevation of Guilin Radar at 16:00 BT 27 Feb-
ruary 2012.
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Fig. 6 Base radial velocity

ik 1.5 A AR )
2. 4 M FEAR AR

(2)2009 4F 3 J1 3 H 13.22 HAKTH
HE, (b)2012 4F 2 H 27 H 14,37 HibR T 5
o] R E

(a)Base velocity of 1. 5° elevation of Guilin Radar at
13:22 BT 3 March 2009, (b) Base velocity of 2. 4° elevation
of Guilin Radar at 14:37 BT 27 February 2012.
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Fig. 7 Inversion radar wind profile of Guilin Station in
(a)2009 and (b)2012
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Fig. 8 Storm track information of Guilin Radar on 27
February 2012 No. R2
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Cross Section (Ref)
(RCS 50)

Date: 2012 02 27
Time: 18:13:54

MAX = SIDBZ ALT = 3KM (AZR)=343

Cross Section (SW)
(SCS 52)

Jdeg 117.8km
2deg 16.3km

9 20124 2 A 27 H 18:13 HEARTE Ik BA S AR 39Xt He
Fig. 9 Base reflectivity and spectral width of Guilin Radar at 18:13 BT 27 February 2012
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