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Abstract

Basing on the dataset of European Centre for Medium-Range Weather Forecasts (ECMWF) interim
reanalysis (ERA-Interim), a regional heavy precipitation event that occurred over the Yangtze
River region on 18-20 July 2016 is analyzed with a southwest storm moving eastward. The relative
humidity-based weighting approach used to extend the Storm relative helicity (SRH) to moist
storm relative helicity (mSRH) is analyzed and demonstrates such an improvement. Following the
same approach, there are two new diagnostic parameters mositure weighting helicity divergence
(mMHD) and moist Okubo-Weiss parameter (mOW). Results show that MSRH can better indicate
the range of heavy precipitation, but the maximum intensity center is relative to the north of pre-
cipitation center. Then, along with the development of the southwest vortex, the center of precipi-
tation is well indicated by mMHD, and the center of mSRH and mMHD are relatively consistent
with the precipitation center. Then, the largest positive center of mOW is a good indicator to indict
the center of southwest vortex; there is a strong negative center of mOW in east of southwest votex
indicating its future 6 hour’s moving direction.
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1. 518

7 7 ¥4 (Southwest China Vortex, SWV){E 700 hPa K& F— RIS BEMEAR R M &8s, B2
(] RUEEZ) 2 300~500 km e 45 [1]. 755 2= V8 F i i S AR A% R r AR i bk, 2 S Sk B R R M i
B REERSE, KZHURG A — B TR S s fE IR s 2%, 1 R 8 1 174 i i o 2 56 L BT 48 DX 3t ol 2
RS, RIS, BKARKE, SRE N RM AP 2240 kB RHR[2] [3]. [RIAT 5 7t
AR RR 30 ) A R 748 F LA B /K= AR i 2 B R G A B 1

1R 2 3 SE P TN e FE A2 100 2 AV X B g M R [4), o PR MR e 58 BE Vo 5 9 o 2 P bl 8 SR AT
EW T, IER T TE BT SR WA BB R[5]. 45 2R 0 5m  DXORT AR AR i 6 B A — X I
BORE L MR TE B AT, T L2 A — 0 IR PR AR AR A R R FE AL, LR AMEAT T 3B AR 2 5 B X RN S
JiEJE X FEAR— B 4518 [6] [7] [8] [9]. EBUEE[L0]F FHIBIE S Wi b — VL HEFR RS, 7KV E
i AN i FEE 30 R U R0 20 B 5 SRAE T EL A, $E ) SRH AREFIIFE /R T F/KIE X, BN T 27k X2
e J1Hi 2. Chen ZE[11]51 N XURAH X B2 e 2 (SRH: storm-relative helicity) A3 52 ig & £ % (MHD: moisture
helicity divergence) X} 7t /g a2 L FE R IEATIZ 0T, 0T T — IR U RE iR sE i S ma b X SR A 7, 4
T AW RS T b P R R AL Bl R A R RS AR B AR FRSOR . 7 WERRIZE F R[12]18 1 WRF &
IR A T B HE AR X X e P (SRH) RN W2 5 U (MHD), 850 hPa = MHD X T Pt pg i itk
52 FD 558 5 R 114 DX R e P8 B A 0 v ) A i SR AL, AEDGT X8 2 e B (SRH) T AR 1 48 7w 78 Pl i (1 8%
BN 77 A AR R A X . SRTTT, B — S HOCIE R U B TR B K A L, RS 7K R 13
FERIE A S S 56AF I SLRIVE I [12] [13]. 9 1 3 aE 2 0 250 78 55 36 FERT B AU A B R A DG 1, A
SO P B AR (1 545 14] [15]R93E MRS BT Bl 1212 i i e 10 KR AR R BT 5 (mSRH) AR AN B R e
JEBUE(MMHD, BT — NS TN B KA B RE ST, HE AT B K O B R AR IR i AR T
SRH il MHD #4232 Tt . Okubo-Weiss(OW) 8 £ n] e Bk iy <e (128 Jlitth £, FLORME XA AR S5 34
A E O B BT, DR AT 1 R e A B s ) — N AR P TR T RL[16] [17] [18]. &3 i EE A& 1
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Ji B mOW 245, mOW 5 K T AR Lo AR I 4 X5k I 79 g s ) P07 B, 78 e 7 L P o BT A A7 AE — > mOW
SRKHI B X, R PR AR 6 h i 22 20 & .

2. BIRFAZE

P I Y AF 45 A2 (TRMM: Tropical Rainfall Measuring Mission) ™ & 3= 22 ] T4 77 50°N~50°S [8] [ &
FUIGOL, & RIEOR SRR AL B E 7 N = AN A SCET I TRMM BERDNSE =20 i, AR SCHE 3.1 4547
HTR TSI SR 3B42 7= it /& B TRMM 2580k 1IE 3 h & e i E 20, B2 0.25° x 0.25°,
ECMWF (The European Center of Medium-range Weather Forecast) (4 o 32 4 Wi i v 8508 7R oo o &
P Z MBI W, RSO ERA-Interim J& — MBS /M Bk, Bl By T255 1S RIAGRAS, B
I ) 5% 80 km, T EL 4 E M HE —E F) 0.1 hPa.
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3.1 REMMRE RAMIRESH

2017 406 A 09 H 00 B, 78 R i 7E PU ) 2 b b A e s, ik B /K 72 500 hPa SR JE 4k : 18
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Figure 1. Southwest Vortex weather analysis chart (black line, unit: 10 gpm), temperature (red line, unit: °C)
and wind (wind plume, unit: m/s), brown thick lines for slot line or shear line
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3.2. AEAFRBRMAMESH

ZARIAYIE R R2, 2017 47 06 F 08 HARIFF4A, PU)I. HEPREEHIF A N8, % 2017 4 06 H
11 H, ULEeRRmgkstim Ry, Sy, Trgskih. 2017 45 06 H 09 H M4 f4 N fe kit B, =S, I
MEHRKBEW. BEMNE, GV RICE, BERRIGE ARG WiAbAbEE a7 R 4% e 50 J Hh B KOs 21K
F£ MY (100~150 Z£>K). 2017 4 06 H 10 H ARG IRAGE R #, b X =ITo8, 22—, daMdt
0 E PR B I R 0 b X A AE R W A, A 2 BRI VL5 R i R A R, R /K A F] 200 mm
DA b (B 2) o 72 A2 T B s B 7K B 2 DK XU BRORTAL R o 75 B2 48 HH ) v P 39 e A I 7 0] 7 §7) 7% 2 42 11 500 hPa
HEE RS RGN KIREE T AR 5. k2 w2 5 78 g IR VR U0 AR 28 (1 45 8% O R G e XU
TR KA HERRAR, IR, TR SRS 700 hPa HIBEIE I 4 F <& B K
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4.1. HEBEEISE O

4.1.1. JERREXTERIERE (MSRH)FEAN EIRHE R #UE (MM HD) IS #i 347

MRHEAT A 75, 2017 4F 6 H 09 H 00 % 06 H 11 H 00 B VG g im AR5 3F I ZUR BB B . BRI A
BT 5| RS TU R IR AR BN J1 1 A AT AL . AR ] 3 R E s TEVE MR AL T E K L X R,
BB TF U6 R B S KT i R IX . (L) 76 T i o AR 0 B — RS, D) SR 8 KA X RN 5 AR R
BB T VUG iR AR F — M, 7E3X—1{1] 700 hPa - A77E 7t fg MUK 25 i, XU B D)4 rT S it 7o 2 (R B IR
(2) 09 H 00 B (1] 3(a)), Ph R E DY )1 bk -5 5 K Bk v 22 A e Je e, BB 176 e i 4% T A K 1)
(SRH > 200 m?/s) (11X 35, {H 5 J5 12 B3 T A 45 AF (=150 m?/s?) o 2 T-Ib i 35000 22 185 4 76 28 it X A7
PN AR H 0o 43 03 B 180 m?/s? A1 100 m?/s?,  IX PN AR H Ot 7 P 3(e) MIBR K o B TU IR A HS
RIE(E 7(b)(c)(d)), SRH KAl X By Ak H A OB Bl K (>280 mP/s?), i SRH AAE At — EL4EFF 76 7Y
B DA IR ET A B . 24 k= 10 I, BRG] 3(a) 18] 3(c) A 3(b), & 3(d): EILIMMAIRIERE, X
S MR B () R X E s, 1 3(c) AT LR B = AN BE ST A A0 XX AN P 3(e) I = AN R A K
AIRGFHIVLES, o= A p Bk A RS R Db, A0 T a p i A a0, LI v i 3 T R T 1A
M, fEF—BORAERAR, BTRERMER, FIE T ST BT A KSR G i D)0 28 B K R 1)
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Figure 2. Accumulated precipitation of 0000 UTC on 09 June 2017, 0000
UTCto 11
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Figure 3. (a), (b) for relative storm helicity (SRH) (contour, unit: m%s?) and 700 hPa relative
vorticity (color contour, unit: 1 x 10°s™%) and wind (wind plume, unit: m/s), (c), (d) k = 10 the
wet weight of storm helicity (mSRH) (contour, unit: m%s?) and 700 hPa relative vorticity
(color contour, unit: s*) and wind (wind plume, unit: m/s) distribution (E), (f) for the precipi-
tation field (color, unit: mm)

& 3. (a), (b)HExI R BRIZHERE (SRH) (F{E%, B{I: m%s?). 700 hPa X REH(AE
SE%, B 1x10°s HFRIH(RT, BAL: mis), (c). (d) Ak = 10 FHEGERER
RIZHEE(MSRH) (F{E%%, BfI: m¥s?). 700 hPa HEXHREA(AERSEL, Bhi: s7)
MXIA(XIT, BA: ms)THRE, (). () AEKIFHGRE, BA: mm)

IR X EBLE DY N RAL A E R AT ALAL, 5 XA 3(e), 1K 3(HEEREKH LW & . HXET1E 3(a), Kl 3(b)
JH R P R TR0 Y0 R A B B K RO BV, AR T K Y B ORI iR 2, SCERAT T AT i 5 NI A
A DA 35 0 v R AF X B e P (SRH )X T Bk K i P v L R 2 I g

XFF 2017 4£ 06 A 10 H 00 B % 2017 4F 06 A 10 H 06 i) MHD 4345 (& 4(a), & 4(c)), 7EIFE %
FATR, B AL BT 95 R S WA S AN A — A SR IEE X I, 5 0 4038 1) 300 x 107 Pass®, it
BBt MHD RAE X EPXERE T ] 4(e), ] 4(F) @ P K G, (R AR HARTC R K X SRR A7 7 55 IEAE X
Ik, # 3 EIA E] 100 x 107 Pass®, TN BE K HOR ZEVE K, MHD KA X K J8 e s, 36 i)
B A SRR K o R L RAR X AT BB /K 38 X b, B3 XS IR Z 50K 4 k=10 B, MHD 434 (] 4(a),
] 4(b)), 850 hPa -7ESR. ¥\ B =A L FAA — IEfEH 0. 850 hPa FAREF BN B 1 K7 X, HIH
B KA H MR BF RO R K Fr MY £, 33 76 51 400 x 107" Pa/s®. £ 2017 4 06 H 10 H 06 iP5 R i
RE Wi, TEVLIR R AL X AAAE — A KA G, AW R SR AP UCHAL . (H2 PRI XIE K, Lk
MHD 7K 7% [X i 22 B 3 PR, BEBH m XFT MHD 72 B K (1 58 5 A0 90 B B 17 5535 (3R Tt .

DA b2 i R AE AR FH 55 IS O0T , aT DRI AR AN B K RO AL E . FERRKITAA T, R E RIS
A ] DL o5 R K X3, BEaRR, FEEREX. £E 5@)f5, WREXBIFHED . Rl
(142, MMHD MR EFIIBE K —E o 6T 5(b), & RN BIRGF IR KA B — 50 H TR IR Z X
SR, MSRH HC AT ARG 6 REFE K oy, SRWIABAT 98 E A — 3.
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Figure 4. (a), (b) 850 hPa on 2017, 06, 30, 00 UTC wet helicity divergence (MHD). (c) (d) k
= 10, 850 hPa southwest vortex moving eastward and wet weight of helicity divergence
(mMHD) (color, unit x10 *?Pa/s*) and cumulative rainfall (isoline map, unit: mm)

[& 4. (a), (b) 850 hPa £ 2017 ££ 06 B 30 H 00 UTC HYZARRERE BUE (MHD). (c), (d)J9 k =
10 B}, 850 hPa FIRS;RAR TS HE EIRIEE HIUE (MMHD) (R, BAIx10 2Pa/s®)FIRFR
ek (FELZ, B£ii: mm)STH
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Figure 5. (a) 108°E~124°E mSRH (zonal mean, colour, unit: m?/s?) and cumulative rainfall (contour, unit: mm) the time la-
titude profile, and (b) mMMHD (color, unit: m%s?) and cumulative rainfall (contour, unit: mm) the time latitude profile

[ 5. (a))9 108°E~124°E £E[EF Y, mSRH (R, Bf. m¥d)FIRIAPEK(FELE, BA: mm)RIRESESIEE,
(b)s mMMHD (& te, #fi: m’/s)FIRINMEK(FEL, SO0 mm)ARESESIEE

4.2. BAREREBMYITLIXER

4.2.1. A, PITLTENREMRT SHER Okubo-Weiss(OW)SHHFHE
T FE 2458 H U R IR IR B 7 VR (HVW) : THRRIR IR LA 700 hPa &S /N &5 E 2, HIF
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Figure 6. 6 h, the hourly 700 hPa vorticity field (color, unit: 1 x 107%s ), geopotential height (red
contour, unit: 10m, U), V (streamline, streamline field unit: m/s), 700 hPa wind (wind plume, unit:
m/s), the square frame is the southwest vortex area S, on behalf of the southwest vortex

[ 6.6 h ZB 700 hPa SRE (A E, BAI: 1x10°5% ), NP SEH(TEZEL, Bi: 10m),
u, vV iRZEIAGRE, BAL: mis), 700 hPa XIA(KII, BHi: mis), EAMEATRERXE, S
REAFARLE
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Figure 7. Distribution of ow (unit: m?/s?) and wind field (wind plume, unit: m/s) along the
low vortex shear zone by 6 h
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FRoRVE R IR N — AP BUEE B T 1), FUE X AT DA U6 I AR R B K X 3R 1) B4 176 B TR AR B NI
B, BEE IR IR BRI RS, OW HAZ NG, 5alie & U RN,
TG aRERI/NT 300, JF H 2 ARIb-Pa R A iR oA, BEAAE XA X AR T A F, 2 P E i IR 2R
AR BT EEE 7(d). 1B 7(e). P T(A)ATE 8(d). 1K 8(e). &l 8(f), AT LIS FEVIAR LR A
IKEY B, U1AEZR B OW ME N s RAE F O IR, HR APTE SR IE(E 0, BB A ORI PRI
TRATERT L, VU R R Bl A D)2 AR . OW FUEL I R /N AT AR 17 b6 7 78 R i 19 R R R0«

5. IRFBL

(1) T RO1E FH ECAC R, I N S A BE AR R A T 5 P K 1) R R B . 6T mMHD,
MMHD KAE H O ARXS 5 R KOt . BEE R FE R R, IR E M Tie 5 HURE (mMH D) B B4 1A Tl Fe 7K 1
VA ALE, ETREKA B R R ERE S Rl 2, mMHD 1R & BRI K I A &, v 1 T
MR Lo B TR IRIE VIR 2848, mMHD AT DUR GF TR0 B K R ROy, LA R 78 5 K 43 (4 5 B /K 1)
JeH, mMHD X T MHD 8B 7R -2 Wz Z=7aH, 52 7 mMHD ()P i R 2

(2) Ve i 8 1) RAF X R BB P52 (SRH) KA IX A5 ARG 4 B 96 &, SRH KARL DX X 176 1 104 2 W L 2 5
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Figure 8. k = 20, mOW (unit: m?/s?), and wind field (wind plume, unit: m/s) distribution
along the low vortex shear zone by 6 h. S stands for Southwest Vortex position

8. k = 20 FHAERYIZEXIERE 6 h B mOW (BfL: m%s?), MRFIAH(XF, BAL: mis)
NHE. SKRERAFRME

Table 1. Prediction of southwest vortex center by mOW parameter
= 1. mOwW S¥xdF A rm s & AL BT

il VG R i S 0 oy B mOoW H iz Wi B mOW 3K 6 h Tl 7 &
06 /3 09 [ 06 I 319 107.0 319 107.2
06 /3 09 [ 12 I 322 110.8 32 1112 328 112
06 A 09 H 18 it 335 1121 325 112.1 325 113
06 /3 10 [ 00 I 33.1 115.1 32.9 114.4 325 116
06 A 10 H 06 it 323 1185 327 1183 33 118
06 A 10 H 12 i} 319 122.1 321 1223 32.5 124

X XA B Fa R EH . SRH KAE X A 78 rg i A R 3R (IR e 5l 77, A R V8 B i ) 1% X 38085 50
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(3) OW ZHH T & B MR IAMKIN . VIR I AR TE IR/, OW IR X AR RAK IR S 1 e
RSN, OW BUEERK, RN s ks, AR TXmMRE, k2, OW FEXIRLF 145
RUVB LR X3, AR TR R AR E. BENE mOW SHGHA R Mah 1Rk, R8T

DOI: 10.12677/ccrl.2017.65036 349 SR AR


https://doi.org/10.12677/ccrl.2017.65036

KA

IR R VU B IR AE VIR 28 F RS, 7 VG R b PO A B AT mOW s/ gl 0 51 3 7 M R RS Bl
xR 6 h o R i I A Bl A AR GF I FE VR

25 bR BRI, I PINRE S HOAN REAR MERA T 5 B K B rho e AR B o X0 38 0

SRR TR BEKICITRE R ZE . 75 B BRI 7O E R e R R b L A Bt DXL
HE sk = e — SRR, XA ReR ) — A EE . i RIS T T B ot , XA EES) 1% 24
TR AR I RE RS 2 B2 e .

SE3Hk (References)

(1]
(2]
(3]
(4]

(5]
(6]

(7]
(8]
(9]
[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

(18]
[19]

[20]

S, A E KRR R IR B SIE R[], KRR, 1987, 11(3): 263-271.
AR, PimRIREERIM]. dbat SRR AL, 1986: 270 p.

Kuo, Y.H., Cheng, L.S. and Bao, J.W. (1988) Numerical Simulation of the 1981 Sichuan Flood. Part I: Evolution of a
Mesoscale Southwest Vortex. Monthly Weather Review, 116, 2481-2504.
https://doi.org/10.1175/1520-0493(1988)116<2481:NSOTSF>2.0.CO;2

Mria s, w28, FIAS, IR HL 1990-2004 FVH R iRIG SIS THT FE[J]. B st K24k BHARRIEAR, 2007,
43(6), 633-642.

gk, KRAEN A% 51 BIM]. b5t RS H L, 1990: 96-101.

Tang, Z.M. and Wu, R.S. (1994) Helicity Dynamics of Atmospheric Flow. Advance in Atmospheric Sciences, 11,
175-188.

MiRZE, XK, FiR, 5. 91 7 ME B N IS E AT [J]. <5244k, 1994, 52(3): 379-384.
RER, VR, XIETE, SEHEEE T — IR = KW IR H ). BHS S, 1996, 7(1): 108-112.
FEFRER, FEBEAE, DAHER. 98. 7 45 K5 WKW I HE B Bl Re 2 Wi AT 9], & R4, 2003, 22(2): 202-208.

FR, A, AR KR R HAE — RV ZR N A P AN I [3]. P s R 2 BE 22 ik, 2007, 30(1):
101-106.

Chen, Y.R., Li, Y.Q. and Zhao, T.L. (2015) Cause Analysis on Eastward Movement of Southwest China Vortex and Its
Induced Heavy Rainfall in South China. Advanced Materials, 1, 1-22. https://doi.org/10.1155/2015/481735

JINER, TR — IR AR N R UL R 2 W i A EE A LR [I/OL]. i IR R 2k (A AR R
hi), 2016, 46(5): 14-21. http://kns.cnki.net/kcms/detail/37.1414.p.20160421.0949.007.html

Ran, L.K., Li, N. and Gao, S.T. (2013) PV-Based Diagnostic Quantities of Heavy Precipitation: Solenoidal Vorticity
and Potential Solenoidal Vorticity. Journal of Geophysical Research, 118, 5710-5723.
https://doi.org/10.1002/jgrd.50294

Gao, S.T., Wang, X.R. and Zhou, Y.S. (2004) Generation of Generalized Moist Potential Vorticity in a Frictionless and
Moist Adiabatic Flow. Geophysical Research Letters, 31, L12113.

Qian, W.H., Du, J., Shan, X.L. and Jiang, N. (2015) Incorporating the Effects of Moisture into a Dynamical Parameter:
Moist Vorticity and Moist Divergence. Weather and Forecasting, 30, 1411-1428.
https://doi.org/10.1175/WAF-D-14-00154.1

Djebou, D.C.S., Singh, V.P. and Frauenfeld, O.W. (2014) Analysis of Watershed Topography Effects on Summer Pre-
cipitation Variability in the Southwestern United States. Journal of Hydrology, 511, 838-849.
https://doi.org/10.1016/j.jhydrol.2014.02.045

Montgomery, M.T., Davis, C., Dunkerton, T., Wang, Z., Velden, C., Torn, R., Majumdar, S.J., Zhang, F., Smith, R.K,,
Bosart, L., Bell, M.M., Haase, J.S., Heymsfield, A., Jensen, J., Campos, T. and Boothe, M.A. (2012) The
Pre-Depression Investigation of Cloud Systems in the Tropics (PREDICT) Experiment. Scientific Basis, New Analysis
Tools and Some First Results, B. American Meteorological Society, 93, 153-172.
https://doi.org/10.1175/BAMS-D-11-00046.1

B, R, EIRH, R “F BT EAE ALK 6 XA B SR R B FE[I/OL]. G SR AER,
2016, 32(4): 494-502. http://kns.cnki.net/kcms/detail/44.1326.p.20160921.0926.007.html

Davies-Jones, R. (1984) Streamwise Vorticity: The Origin of Updraft Rotation in Supercell Storms. Journal of the At-
mospheric Sciences, 41, 2991-3006. https://doi.org/10.1175/1520-0469(1984)041<2991:SVTOOU>2.0.CO:2

Thompson, R.L., Mead, C.M. and Roger, E. (2007) Effective Storm-Relative Helicity and Bulk Shear in Supercell
Thunderstorm Environments. Weather and Forecasting, 22, 102-115. https://doi.org/10.1175/WAF969.1

DOI: 10.12677/ccrl.2017.65036 350 AAEAR I I i


https://doi.org/10.12677/ccrl.2017.65036
https://doi.org/10.1175/1520-0493(1988)116%3C2481:NSOTSF%3E2.0.CO;2
https://doi.org/10.1155/2015/481735
http://kns.cnki.net/kcms/detail/37.1414.p.20160421.0949.007.html
https://doi.org/10.1002/jgrd.50294
https://doi.org/10.1175/WAF-D-14-00154.1
https://doi.org/10.1016/j.jhydrol.2014.02.045
https://doi.org/10.1175/BAMS-D-11-00046.1
http://kns.cnki.net/kcms/detail/44.1326.p.20160921.0926.007.html
https://doi.org/10.1175/1520-0469(1984)041%3C2991:SVTOOU%3E2.0.CO;2
https://doi.org/10.1175/WAF969.1

KA

[21] Markowski, P.M., Straka, J.M., Rasmussen, E.N., et al. (1998) Variability of Storm-Relative Helicity during Vortex.
Monthly Weather Review, 126, 2959-2971. https://doi.org/10.1175/1520-0493(1998)126<2959:VOSRHD>2.0.CO;2

[22] ZEfENE, F2RC. Tielt MR e R R AR B AR i AR A R FH[I). R0 2B 24, 1999, 22(1): 95-102.

[23] Dunkerton, T.J., Montgomery, M.T. and Wang, Z. (2009) Tropical Cyclogenesis in a Tropical Wave Critical Layer:
Easterly Waves, Atmos. Chemical Physics, 9, 5587-5646. https://doi.org/10.5194/acp-9-5587-2009

[24] E#. GRAPES PHFMIREE & TRl & ETKF #MESN 7 At [D]: [l A00ie 3], o E A REHER 5T,
2017.

L
Hans X
SPRE R I FE AT R
1. FTFFEIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

ThIFIRMEESE: [ISSN], H AT ISSN: 2168-5711, RIn] A

2. FTFFENIE TR http://cnki.net/
e« BRSCEk AT BN, I NSCEERRE, RIR A

AEE S http://www.hanspub.org/Submission.aspx
HATFIMEAE : cerl@hanspub.org

DOI: 10.12677/ccrl.2017.65036 351 SR AR


https://doi.org/10.12677/ccrl.2017.65036
https://doi.org/10.1175/1520-0493(1998)126%3C2959:VOSRHD%3E2.0.CO;2
https://doi.org/10.5194/acp-9-5587-2009
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ccrl@hanspub.org

	Application of Relative Humidity-Based Weighting Approach in Regional Heavy Precipitation Process of Southwest Vortex
	Abstract
	Keywords
	湿度权重方法在西南涡强降水过程的应用研究
	摘  要
	关键词
	1. 引言
	2. 数据和方法
	3. 西南涡过程诊断分析
	3.1. 暴雨的环流背景和过程分析
	3.2. 西南涡东移暴雨雨情分析

	4. 西南涡东移发展的诊断分析
	4.1. 动力学诊断量诊断分析
	4.1.1. 湿风暴相对螺旋度(mSRH)和湿权重螺旋度散度(mMHD)诊断分析

	4.2. 西南涡东移和切变线的关系
	4.2.1. 西南涡、切变线过程的涡度和热带气旋的Okubo-Weiss(OW)参数特征


	5. 讨论和总结
	参考文献 (References)

