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Abstract

Using the FNL global analysis data provided by NCEP/NCAR and the hourly CMORPH precipitation
data provided by China Meteorological Administration, a heavy rain case over middle and lower
reaches of Yangtze river was studied by wet Q-vector and z-helicity. The results show that the at-
mospheric is unstable before the occurrence of the southwest vortex rainstorm; the divergence in
the upper layer are strong and the convergence in the lower layer is also intense; meanwhile, the
convection strong develop; and the unstable energy released sharply, which are favorable for the
occurrence of the rainstorm. The wet Q-vector divergence has a good indication for the next 12 h
precipitation. The wet Q-convergence area in the middle and lower troposphere are consent to the
rainstorm area, and the rainstorm center is basically coincident with the convergence center. The
convergence intensity of wet Q vector can directly affect the intensity of vertical motion. The strong-
er the convergence of wet Q vector is, the stronger the rainfall intensity will be and the longer the
duration can be found. Wet Q vector is an important tool for the diagnosis and analysis of rainstorm.
Moreover, the greater the intensity of z-helicity is, the greater the intensity of precipitation was
found. Under the favorable high trough ridge situation and the rapid development of low vortex, the
main falling-water area is generally located in the east of the z-helicity positive center.

Keywords

Southwest Vortex, Wet Q-Vector, z-Helicity

2016 TR Tt X— X RIS IRICHT 91

X ¥, R &, R¥i#
RS B TR, DU R

Email: wangmancuit@126.com

Wk HiA: 20204F6 H28H; A HEM: 20200F7H13H; &4 HiH: 202047 H20H

NES|IH: EE, RE, RFIE 2016 G NIFBX RIS T FAAERE, 2020, 8(4): 273-281.
DOI: 10.12677/0jns.2020.84037


http://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2020.84037
https://doi.org/10.12677/ojns.2020.84037
http://www.hanspub.org

H
i
Bl

R

KA EESRAERIR A 0MEEE R KSHF T H O (NCEP/NCAR) R AL — H 4R FIFNLBTRLA B S,
% 5 H 3% 5 CMORPHEL & FE/K R, RAFEHEE QR EN z-IB B E HFENKIT b T X 2T
BT T W, ERRA. HERBNTAZR, KREEEAEE, BEESEHTIEREL, KE
A, MREABHRBRZ, FTRERERERR, REBENRSFENE RS, EHEEQRER
BXRK12 hWEAkEXEBRIFHEAENL HREPREEQEAXNMENEX, BWNHLEEEF
DEAES . BB QARNESRE W HEY W EFHZSINBIZIERE, B QRS R, MR EME,
i REK, BQRERCKHOTAENEXNEET . - ERERERLA, BARBEBRLK. FE5F
MR TS S IMRREZER T, EERKX —BA T z- 585 E EE P O REHKX .

K
FRR, BQRE, z-BHE

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

PRV E SR T 6 KB R S8, FEBRE V2 BB i i AR LA M (. 1963 4F 8
H BB T S DX R SRR KRR, B RO AT LA R ELRAAAT 24 h FERTE RIA
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P BT, HAUAN G Eoy T REEARRMRE RS [4]. EHEEE[S19A 9 74 e i R AR o R 0 5 v S i
HIRE S A, UMK, KRS TALR R R REDLEh T K. mHESE 6] I TE Rk R ey
AT 52 HFEM B 2= BUR IR IS 2, 74 e I A AN T i B A i 55 S O R B A — 2
S O R L AR, DU R R A AR BT B = BUR FERIFT & “ 4k - k™ MLl

M E R BRI R O SERSER, RS2 RUE R GRS, SOERRER AR S E
WMEMER, N RERGHIAER A, KRENKNRE, KESKRERSNES. 2N SE
KEFHYIRASS, I8 B 3 i AL R I [R) YR 8 KB R[7]-[12]. P Fg ke 51 B KA —
FEPUZEIAA L, R PG R X3 AR KSR . DAY B i S Y B R, E AU R T
MPTE IR AR, R mERAR B, R3],

H T 74 i A R R 3 R B AR AL it SR BRI R PR AN 5 1, BRI, A o 500 78 i i e i
FEEATIRABE T . 2016 4 6 H 29 H~7 J1 2 AT il X HH B 1 — 2k ot 170 vl s AR % A JR ai B ) 4 T
KA, RICRAWE Q REM -8R B S G2 5%, WA RPGria N AR AT T 200, LAHXS
Ve i BT N TR P SR S

DOI: 10.12677/0jns.2020.84037 274 FI AR


https://doi.org/10.12677/ojns.2020.84037
http://creativecommons.org/licenses/by/4.0/

H
N
4

2. FERFNTTIE
2.1. ¥R

K FH 26 [E S G 3R 55 TR 0 (NCEP) AT SE [ [E % KA 70 H O (NCAR) B A I — H IR FNL 42
RKAHRMIGE O EIEE, RO HEN 1° x 1°, YU T EAS R B0 = AR R Z /N o E
A FR 5 CMORPH /KA K SEUREE, 20 HER N 0.1° x 0.1°. A AT BRI B N 2016 4F 6
H29H~7H2H.
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Figure 1. The 12 h accumulated precipitation (shaded) from 12:00 on 30" June to 12:00 on 1% July (The bar presents the ac-
cumulated precipitation)
1.6 A 30 H 12 8f~7 A 1 H 12 8t 12 h RiTBEKEFAF) (BT RTEK)

3.2. RESALE

BAH 2 7 il e RAE KR SE S WE SR I EA LR, FAH A0 v] RSB I Re &= 1 4
fi. YEEEEEX ARREEX, WREWRAREFRME. Kk, % 201646 729 H~7 H 1 HFEMiRK
A O FE I R P 24 A IR A AL R AE BEAT 0 0 (11 2). 6 3 29 H 18 (5] 2()), PURGIAMIAER B, iR b
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1B Q KEBARBGHT LM T B H B AR A [16]. #E—B%F L &8 %I 700 hPa K3z AIFEHELIE Q &
U A DU SRR R Q KU FUE X IR 3l TisaiE A X 5 B AR b 5 Kok 12 h 5B KT8 X
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TR RN A X & A AE — N BORAER A o, i X R A SR ROR, 1B Q JREHUE fufE o T
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Figure 2. Vertical velocity (shaded) and pseudo-equivalent potential temperature (contour) along 32°N at (a) 18:00 on 29
June, (b) 06:00 on 30" June, (c) 18:00 on 30" June and (d) 06:00 on 1% July (The y-coordinate presents the geopotential
height and the bar presents the vertical velocity)
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Figure 3. Wet Q-vector divergence (contour), wind (vector) and accumulated precipitation in next 12 h (shaded) of 700 hPa
along 32°N at (a) 00:00 on 30" June, (b) 12:00 on 30" June, (c) 00:00 on 1% July and (d) 12:00 on 1% July (The bar presents
the accumulated precipitation)

3.(a)6 B 30 B 00 B, (b)6 B 30 H 12 B¢, (c) 7 B 1 B 00 BFFn(d) 7 B 1 B 12 B} 700 hPa FEH14EE Q K BRI (5
EEZR) TR (R EB)FIRFK 12 h RIEKBAF) 2 (B R EFREK)

e R Q REHUE FRR ™ AL 1 FLIZ B s AL (3R 55, XHLZ 2 (800~600 hPa)if Q K&l
JERA Xl E & LIRS AR X, SmEI B S A R T RN K. TR K 3 B R A TEARIR M,
HiE Q REHUE SIRA RIFHX N KR, #—P2% 6 H 30 H~7 A 1 HikEEMAEM R Q K EfU% &
B AR (] 4)BEAT M7

B 4(2) T WL, 6 1 30 H 00 ISR 25 8% 22 DY NN AR ik N B PRI IXIN), L 7% 400 hPa LA 2
B QHEAIX, HAE 105°E LAVHIE Q {& AR MR, MRS Q AKX/, FEaEES. 6 A 30 H
06 I (/] 4(b)), FHREWRIHE AR RE, SRFEHE, 7F 108°E LAZ 800~200 hPa Z [AIfF7EWE Q FfEIX, R
T Q H&X, 108°E LAVUAI 111°E LLZR A AL59 HIIE Q R HL, 12 h FE/K¥% X 518 Q H& & XAHXS B, [a/KoR
FERGE. 7 H 1 H 00 BH(1 4(c)), PERGIRARRE 2T, SUbFEIR, WIIEARE 2 550 hPa A BRIk g
fA1E, 117T°E MHGAFE—AN iR A0, A XL HJZE 600 hPa fAESSMIE Q fafk, LR BWX L7
(800~300 hPayi& & il %, fEfEsRZ) ETHES), 454 12 h BitBoKEW 41, K2 800 hPa it Q 4E& X 5k
K12 h WP OQLTE)E BRI NK R, 7 H 1 H 06 B (K 4(d)), PirEimmREEEIHRME, & Q KRER
FEAAEIX AL T 114°E 3] 117°E 2 (8], 5l X8R 240K 0 A0,  SUE = FEAE T A 200 hPa, 115°E fffir b7
EH FIHEshEER, AR T RNAFEA, FUE X R SAAEN Q FRE,  FL% AR A A — i B3
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Figure 4. The vertical profile intensity of vortex (contour) and wet Q-vector divergence (contour) at (a) 00:00 on 30" June,

(b) 06:00 on 30" June, (c) 00:00 on 1 July and (d) 06:00 on 1" July (The bar presents the intensity of vortex )
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Figure 5. The relative vorticity (shaded) and z-helicity (contour) along 30°N at (a) 18:00 on 30" June and (b) 06:00 on 1%

July and z-helicity (contour) and 12 h accumulated precipitation (shaded) at (c) 18:00 on 30" June and (d) 06:00 on 1*" July

(The bar presents the intensity of vortex )
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