FRVEN- B A % Vol. 44 No. 11
2018411 H METEOROLOGICAL MONTHLY November 2018

B, 2L 20,2018, 2012 AR R BB R B A RBEXT IR R IE/r#rT]. A% ,44(11) : 1391-1403.

R FEXREARETHPRENREZSIFESTT

Ram' I %0 F
Il ZMEAL % RN 650034
2EHMAAEMEF T, R W 650034

B OE: FMMERSEWINEE NCEP/NCAR % 6 h 1°X 1"/ %ok FY-2E 2040 = & TBB %k B W C i B2 %85
IEERIN BT R L 45 A R R BB AR S AR S5 S L A A T 2012 4F 5 24 F RG RS A K R T 40T 18] A RO EE IR AR Gt T AR AR AE T
MLEE ., 5B R KBEWEERKS RERERE T =40, FEKEE BB L2 B2, b 3] 500 hPa & & #1)
Xt AN RS B JR 45, 700~500 hPa FE L RYIAEIE 14 m « s ', S 4544 b 2 5 A0 02 2 KU 3 L 300 hPa DU 26 [0 KUE 4
UL EREE R —28X107° s 1,150 hPa LA EFA AW 0N 21 m« s~ iR K PGB R A8 —20X107° g« hPa ' -
sT e em P& L B W AL 500 hPa RLR R KU GE AR A b TR G 0 L 0 B S 2 T — B AIR2 K VRGE B R A L i N
—30X107° g+ hPa™" «s™' « em™* 3R F LA MKIE EAR A . BLAN K F W P 1B Xt e KU o 8 U B L FR T R A 0. 4
~1.0 me«s™' . X UCHRFEIK S AHIAE NG | [0 0 0 I A [ B, B B T b 2 VR YA A5 SN sR B L 51 % AR 0 L S AR RS )
I, o K A 5 4R 5 T R B 3, Jm b T 2 94 JEE R T KU A T R, 42 5 X A A TR RE i O B R K U A B = kg
B0 52 55 P XU Bl Bkt 3 B AR 5 BT 2 S TR A B AR A 2 D b e R ) PR S5 A5 22 D b B R 1 A 9 K e s B B 1
T TP U . R I R K [l T T B 2 1 R A A AN O R K TR

KRR : R KRN .y PREX AL, ST kT 1IE

FES %S P456.P458 XERFRERD: A DOI: 10.7519/j. issn. 1000-0526. 2018. 11. 002

Characteristic Analysis of Mesoscale Convective System of Heavy Rainstorm

in Kunming in the Late Spring 2012

LIANG Hongli" WANG Man®* LI Xiang'
1 Yunnan Meteorological Observatory, Kunming 650034

2 Meteorological Science Institute of Yunnan, Kunming 650034

Abstract; Based on conventional meteorological observational data, NCEP/NCAR 1°X 1° 6 h reanalysis da-
ta, the blackbody temperature of FY-2E satellite infrared images, C-band Doppler radar sounding data and
simulation results with mesoscale numerical model, a locally heavy rainstorm that occurred in the evening
of 24 May 2012 is studied. For the mesoscale convective systems, the evolution characteristics and their
formation mechanisms are analyzed in detail. The results show that the best configuration of upper and low
layer systems made the generation of heavy rainstorm. As the peak of precipitation appeared, the lower
layer became warmer and wetter, significantly convectional-unstable stratification from surface to 500 hPa
appeared, and vertical wind shear reached 14 m « s™' in 700 —500 hPa. In zonal structure, easterly en-
hanced at lower layer in the rainstorm center, zonal wind convergenced under 300 hPa, and its center in-
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tensity was —28 X 10" ° s~ ', center intensity of updraft under 150 hPa was 21 m « s~ ', convergence of

moisture flux near surface was —20X10° g+ hPa™! ¢« s7' « cm 2. In meridional direction, southerly
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speed convergenced under 500 hPa in the rainstorm center, then updraft enhanced. Meridional strength
was the same as those in zonal direction. Convergence intensity of moisture flux at lower layer was —30 X
107° g+ hPa ! « 5!
south wind significantly, and the lifting speed was 0.4—1.0m * s

« em™ %, stronger than that of zonal intensity. In addition, topographic forcing affected
~!. Moreover, heavy rainfalls were dif-
ferent in the four stages, namely, initial, enhancement, fallback and attenuation. While cold air in surface
layer over Kunming enhanced, convective cell on its east side moved to Kunming, then heavy rainfall gen-
erated. Thereafter, southerly wind pulsated, local wet layer was thickened, vertical wind shear increased,
convective cell enhanced twice, and precipitation peak appeared. The formation of the third precipitation
peak was mainly caused by southerly wind pulsating and convective cell complicating, but because volume
of incorporation cell was smaller than that of local cell, precipitation peak created by the local cell was ob-
vious smaller than the peaks in the previous ones. Convective precipitation echo belonged to warm cloud
property and had tropics low centroid characteristic.

Key words: local heavy rainstorm, meso-y scale convective system, structure characteristics, trigger fac-

tor, topographic effect
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Fig. 1 Accumulated precipitation at Yunnan
regional automatic station from 08:00 BT 24
to 08:00 BT 25 May 2012 (shaded area:
terrain height) (a), variation of rainfall

every minute at Kunming Station (b)
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Fig.4 The 700 hPa height field (blue line, unit; dagpm), wind field (unit: m « s') and specific humidity
(shaded area, unit: g+ kg ') at 08:00 BT (a), 14:00 BT (b), 20:00 BT (¢) 24 May 2012
(Il : Kunming Station)

IR 5 J3E M52 A5 W2 - 3 » 1 500~ 200 hPa JRU /5
AR, LT FRRIBN AR E R4 AT
BB R, 25 B 02 iy (EImg) . 5515
FHFER584 dagpm £E 7R IR, B BH P U 5E 0 i e AL 5
REoKZ5 9, d1 3R 3B 0] A, 32 B SRS 52 0, 500 hPa
L WG Sy v b KU 8 25 4R AL 700 hPa DLTR 2 %
A7t 7 XS Xt 30 1 5 AR 7K A ) SR AR AR 2

700 hPa & 3 K3 A LR 37 I 4 B . 24
H 08 B (I 4a) = B w04 7Y 30 76 75 43 S 7Y
S s — 3 VH UL ) Y S — SCTE VLY R AR AP b X
2 TP g 2 8 000 0 R T VG G A 1 g AL i B0
TETE AR T 78 R A5 1 A0 » 49 I 8 T o 1) O P < TE
HEARIL A BUEHEALRIE 11 g« kg'o 14 B
(B 4b) Py e Ml i 312 dagpm Rk 47, E P
b 308 dagpm 2k B . B & 2 (8] 6 B 3 4 5 L 2 if
AL T 3 A TR H A XU RGN A 7K 9 B 226 3 i T
HORER LE MG N3] 11 g « kg ' R B WY B O
B 11.5~12 g - kg '@ IR 0 REUTE I ARZ
W AR FARE 24 LR, 20 (B 10,
312 dagpm £k B & pg 7% 2] & i $i %, 5 308 dagpm
LR RN, S 1A A T B AR 1L g
o kg A R LGN XA T R /S L B B O LV g
AT AR GERFAE 11~11.5 g » kg ', @& I8 X [
X — 3, A0 B P2 R b K PR A 2 I TR] P
HHC A X e 2R W R R RGPk R RS
HEAEF A KRR T AR TS R g A . A
) bk i K 73 24K 25 B 02 I 5 1 TR —
A T 170 VL H A 06 190 7 AR 4 B ) 2 e W okt S 1
e 7K BsF [ . 2

TEHEF1H SRS (8 5a),24 H 20 B b
TEVS W RV P 0 % I DUAR ML XA 1~2 hPa iy IE
AT FEAR AR G F T o BN [l 3 1 v T 25 SR
e EE W] . Z8B4E (1997) M ge it 43 A 3R W1 L B W]
18 J5 3 W AR A XU A AR DAL B D T XL, B
Hiu T 3 S 7% /N B A AT AR — 25 A #), 24 HO19 B
(S #em i Rt BT 24 H 20 B (B Se) 8 M
o BB SR A K TR 44 (B 1b) , 156 B 3 2 v 3 78 =3
AR S 5 R K G AR R A R BE 2

ZEERTR LS H 24 HEB v v ROBE K2 TR & 7
ERE RGERAEBCE T 7 R0, 43 Bh R & A R
L5 B 7K 20238 AT 4 (I 1b) s XU KRB 3%
ME AR IFEARU RS K REWN, T
454 WRFV3. 4.1 m oy B h RS TR S
W] C i B 22 3% 1) 75 35 4R 00 B Rk X v rp RUBE X
R G A AT TR

3 HRIEXRTARG

T2 A T RO R ARG HAFE ™.
TR A T R N O R B LR Xy R R
XU AR G A T ) BRI 2% A % ik e 7l PR AT 1

3.1 MRERZRGZARMOMERHE

b RUBE X 2R S8 1Y ki th IR B8 3 8 8 ) LKA
KT E. NEBWI=E T LLE S, 24 H 08 B
(& 6a) MHILTAT E] 700 hPa &L H )2, 700 hPa DX
OB TR, 700~400 hPa KU = B2 WU A W2
Ui T RCP) S AR 55 5 11400 ~ 300 hPafg ¥ - Ui .



1396 A

#1408

(a) 29°N (b) 29°N ()
28 28
30 27 27
3 26 26
2 s 25
25 1
24 24
23 23
20 22 22
21 21 -
95 100 105 110 115°E 97 99 101 103 105 107°E 97 99 101 103 105 107°E
K5 2012 4F 5 H 24 H (a)20 B SR (BAL hPa) RIS K35 (5% , B0 47 - hPa)
(b)19 B HI ()20 o 32 /NI b T 9 3 (A e = s 1)
COl - B 07 D
Fig. 5 Sea level pressure field (unit: hPa) and allobaric field (shaded area, unit: hPa) at 20:00 BT (a),
hourly surface stream (unit: m+ s~ ') at 19:00 BT (b) and 20:00 BT (c¢) 24 May 2012
(Il : Kunming Station)
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Fig. 6 The sounding plot of Kunming Station at 08:00 BT (a) and 20.:00 BT (b) 24 May 2012
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from 08.:00 BT 24 to 02:00 BT 25 May 2012
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