9539 % 5511 M A, % Vol. 39 No. 11
2013411 H METEOROLOGICAL MONTHLY November 2013

X R U 2, R /N L L 2013, 5] & T PG P VK™ B L Ml R U E B 2 R A R A . U4, 39(11) : 1402-1412.

Sl ARMAEE LSRR RENETNIEST

ANEB KER FOHE RER KER
1) WAL E&,8 T 530022
2 mERE WAL R, A 533000

' OZE: R TR 2 R R LR 13 3l RS YR X 2010 4E 6 F 27—28 H I 2012 4E 5 A 20—22 H H:P
A6 R ™ Lk b TR B RR SEAT TR A T S5 R R W] L (1D SRR R AR ZE AR DY AL B R X, d K ad R W > 350 mm,
Tk R e R R RIS AT A K X A K R R AT B 43 51 >>100 mm ¢ hTURI>>70 mm e bl B2 U RERE I BE O 02—06 I, KEIT
BT 5 2 s A A S5 R R T A S 2% 1 IV 559 DX AN (] ) SR 6 % AN TR B R 5 R M R R LA XN | R R B A
o AR KRR A G R K EF AL . (2) B A AEERCT M X 500 hPa &2 P — 1 200 hPa B W {5 46 51 5F
I LS RERNSRGEGRWE ST S s 00w ooy T & i m, BN RN, (3 &4 AR 4Ly Al B & 7t
ERER . AREREE M2 RER G P IRZ R IE R KRR BB R AR AR R R R IR, (D
= B EXR o B A KA X R B A e s S, B W R AT o A I & B B TBB {H<C200 K 0] DL E Jhy 58 B F 19 48 45 .
VT O 3 R 3 T 9B A 1 B R A B AR RO AR R S R EE RN R NE RS  RERNE R TR L
B 3l A3 A T R R S R,

KRR kR E . LA, DREEE, TRVOR. B3l m R

FESES: P4ss XEAFRERD: A doi: 10.7519/j. issn. 1000-0526. 2013. 11. 003
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Abstract: Based on conventional observation data, satellite cloud imagery, radar detection data and the
rainfall data of automatic weather stations etc. , comparative analysis on the meteorological conditions for
the two severe mountain torrent geological hazards occurred during 27 —28 June 2010 and 20— 22 May 2012
in northwest Guangxi was done. The results showed that: (1) The torrential rainfall occurs in the north-
west of Guangxi with a maximum precipitation >>350 mm. The maximum precipitation of mesoscale rain
clusters is larger than =100 mm * h™' in the processes and over 70 mm * h™' in the hazard areas. The con-
centrated rainfall period is in 02:00—06:00 BT. The disasters begin in the late night, and occur in the area
with maximum precipitation and fragile geological conditions, where different geological conditions corre-
spond to different disasters. The severe weather has characteristics with small range, concentrated rainfall
periods, intensity rainfall and triggers serious disasters. (2) The heavy rainfall is caused by circulation
background with two ridges and one trough at 500 hPa in Eurasian Region and ridge line of South Asia high

throughout Guangxi over at 200 hPa accompanied with active monsoon cloud system. The weather systems
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with upper trough or vortex and surface dry line or frontal indicate a vortex-type storm. (3) The variation
of upper-air elements is the temperature decreases before the rainfall but rises after it. Unstable energy and
stratification, low-level convergence, middle and low-level vortex, ascending motion of the whole atmos-
phere layer, high temperature and humidity, and strong convergence of water vapor are characteristics of
the physical quantities. (4) Generation and mergence of convective cloud clusters on the satellite cloud im-
ages have implications to heavy rainfall. The rainstorm occurs in the developing stage of the clouds, and
the TBB value less than 200 K can be used as an indicator to the severe precipitation. Train effect produced
by low centroid of radar echoes and the effect of topography are important factors for the heavy rainfall.
Strong vertical motion due to low-level convergence and upper-level divergence is conducive to the develop-
ment and maintenance of the severe convection.

Key words: mountain torrent geological hazard, meteorological condition, satellite cloud image, radar da-

ta, rainfall data of automatic weather stations
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(¢) elevation map of the terrain and mountain ranges in northwestern Guangxi (unit; m)
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The vertical cross section of vertical velocity across the rainstorm areas at

(a) 20:00 BT 27 June 2010, (b) 20:00 BT 20 May 2012 (unit; 107" hPa+s™")
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B5 iz E
(a, c, e, g) 20104F 6 A 27 H 17 Bf(a), 21 B (c), 28 H 02 Bf (e), 05 Hf (g);
(b, d, f, h) 201245 A 21 H 16 if(b), 21 I (d), 22 H 02 i (), 05 i (h)
Fig. 5 The infrared cloud images at
(a) 17:00 BT 27 June 2010, (b) 16:00 BT 21 May 2012, (c¢) 21:00 BT 27 June
2010, (d) 21:00 BT 21 May 2012, (e) 02:00 BT 28 June 2010, (f) 02:00 BT 22
May 2012, (g) 05:00 BT 28 June 2010, (h) 05.:00 BT 22 May 2012

o 1] T S ARAL T
R R A

I R B A AR P T

6 ik
(a, c, ) 20104F 6 A 27 H 17 B} (a), 28 H 02 A (c), 28 H 05 Af(e);
(b, d, D 201245 H 12 H 16 if(b), 22 H 02 B (D), 22 H 05 i (D
Fig. 6 Radar radial velocities at
(a) 17:00 BT 27 June 2010, (b) 16.00 BT 21 May 2012, (¢) 02:00 BT 28
June 2010, (d) 02:00 BT 22 May 2012, (e) 05:00 BT 28 June 2010,
(f) 05:00 BT 22 May 2012
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Fig. 7 Same as Fig. 5, but for radar reflectivity

ALTEM

xR X

B8 2010 4F 6 H 28 H 01:47 K58 7] I 5 #5017 () 3 B FI T (o) A K
2012 4 5 J1 22 H 04:46 77 3558 [0 I8¢ 52 5 % 81 17 (b) L B2 &1 T (D
Fig. 8 The vertical cross section of radar reflectivity at
(a) 01:47 BT 28 June 2010, (b) 04:46 BT 22 May 2012 and vertical cross section
of radial velocities at (¢) 01:47 BT 28 June 2010, (d) 04:46 BT 22 May 2012
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