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Abstract

During 18-20, June and 17-18, September in 2014, there occurred two infrequent heavy rain in
western Guizhou caused by Inverted Trough of Typhoon, which results in serious disaster. Based
on observations and NCEP reanalysis data, the two heavy rain cases caused by inverted trough of
typhoon in western Guizhou was analyzed. Analysis found that: The two typhoon trough heavy
rains are produced under the condition that the stability of the subtropical high pressure of 588
line is in the western edge of Hunan. The typhoons weaken into the tropical depressions after
landing. After the tropical depressions under the influence of easterly airflow on the south side of
the subtropical high westbound to western Guangxi, rainstorms happen which the northeast of
typhoon trough affects in Guizhou. The southeast jet from the periphery of typhoon depression
brings abundant water vapor and unstable energy from the South China Sea to the rainstorm area.
The typhoon trough rainstorm of Wimason (on July 19-20, 2014) is effect on the single typhoon
trough. Although the thermal instability stratification lasted longer, both the ascending movement
and convergence or divergence are not strong, corresponding to weak rainstorm intensity and the
less and scattered sites. Both the low-level shear and the typhoon trough impact on the typhoon
trough rainstorm of Seagull (on September 17-18, 2014). And the strong water vapor convergence
is formed in the southerly airflow between the two systems. The ascending movement and con-
vergence or divergence last longly, corresponding to the long time of rainstorm rainfall and the
more and concentrated sites. The analysis of weather system configuration on forecast point over
the western Guizhou and the distribution variation characteristics of water vapor flux and water
vapor flux divergence have good indication function for the prediction and warning of typhoon
trough in western Guizhou.
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1. 518

B VU A N (1 R AR AT BRI R AR R, B AR TP ARER, (HEBMIVE IR L AR, HUE DR 4
B, B, R KRN TR IR, AR, WH SN EEA WA, . R
F, N BT F AR K EI T R A, 45 BN R [ B RN B AR A I 723 ™ BB 2R o 18 s M
BWAKAENFERIRGAMMAS. mEM. . miEn. UEL, (KS20%, NRERLRS
B TR [1] [2] [3] [4], 195 AO45 V8 X 52 )M S5 I ) TR TV AT 1R U 4R s 72 3o SR  6 XU (B
SIS PG 3 3 R W IR RE AT R D 2 b G IRTE ) AR T T B i i L o R e 55 A IR R,
PR 5 Y R A o R ma 0 AR SR P A AL ds, ORI & XURIRE AR 2 2205 8 R S M T A B T R
R, R LRI A R IR BRI A UL LB, (HIE A RTE BN R S (a5 NN A 5 B bl I
TR AN FFA L W it 1999~2010 4R 12 4E[AI MBI A LI T 108 IREN R0 RE, R 3
PR RS G RBAE T . JE B K[51550 X 3 YR & RSN 51 ) 55 0 6 W R SRR AT T2

DOI: 10.12677/ccrl.2017.65034 309 AAEAR I I i


https://doi.org/10.12677/ccrl.2017.65034
http://creativecommons.org/licenses/by/4.0/

ISEE

ST, TR X =K G KRIE 5] I N RSO R 2 R — & R R . B XU SR
VI SL[RIFE0AE RN 5 XUBIRE 5 5574 5 S8 A RIAIE e R B — £ DX 5 s ol 1) 2 R KT R A
NAFEJZEEAEFFT G, ETHEs) . IEEE S5 & ZB0SA T, R A i K B A, H
NIRRT, SRRl D T2 B T R B0 AR AN & XU (R L R S mi P A R R S R, P R G A
AL SR KIREE S PSSR AR, PSS EE X REERWE R, R4
FWAETHI N2, PN i ss4 =SS 6 B G =R RN R, AIRRIRAEILTE
FRIKESR & XTE AR, BHRARE BT sh Mzl iink e, BUE™= A a2 m BN HRER.

2014 4 7 J 19~20 HA1 9 7 17~18 Hux M UK AE T Wi & XEIRE SR 2B R0, Hf 9
H 17~18 H & RIS 5 N RS AR 51 R ™ Ik o S, ASCRI A MICAPS BEkL, i s 5 20wk i
DFERLFT NCEP F40 4T B2 R XF 2014 427 H 19~20 HA 9 A 17~18 H R A1E S M TSI X & X8l 2
BRI R AT R LG A0 AT, DA 7= 53 M 78 350 6 U3l 28 O R i) B st S HLER, A4 S S E R 6 X
5] 5% 0 3 AR B VAR o TN T AR 25 B L S B Akl -

2. MGRRMIRERR

2014 FF 7 H 19 HER 7 Acds, 2014 4F55 9 S & X “Bilhudh” £ PUPa LBk s &bl 523
R TG R AL & XUEFERZ ), 2014 4F 7 H 19 HR[A~21 H AR SN PU RGBS P e 7S 457K g 3 S i v
FIRF, Ml 2 BRI (U AR ik ” & XEIREERRRT) . M 20 I 530 XI5 H 3 R0k 24 h BN &
S AEE (5 1(a), K 1(b)): 20 HFER BT 25 mm BT 11 4, SRR N X 32 B BLE S0 10 25 v e
INELK S, S R AE NS T 22 6 1K) 49 mm, Z3b 1 h KPR ECA 7.8 mm, HELEE 19 H 22 B (b5,
NH). 21 HBEM S 50 mm fETA 4 4, #8id 25 mm (ETH 34, RN X H LS EES 7
B ANBIKEES, SONEHIESEKIR B, FERE 89.3 mm, ik 1 h e KPEN &N 22.6 mm, H
UFE 21 H 13 /. 19 H 20 % 21 H 20 i} 48 h [F &1t 100 mm B2 HH 2 4, #8id 50 mm WEHH
5/, &l 25 mm FIETA 8 4, mANEHIAESEKEIRE ES, BRI R 133.1 mm.,

2014 429 H 16 HAIE] 23 B 7243, 2014 455 15 5 G X “UghS 7 fEdk g )b e bli, 2R Is v
PO R AR AL & KRR AN = SR AR RS AR DD AR 52, 2014 4F 9 H 16 H7A1~18 H A KT MAA T HEL T
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Figure 1. Precipitation of Guizhou (unit: mm; (a) from 20:00 BT 19 to 20:00 BT 20 July 2014, (b) from 20:00 BT 20 to
20:00 BT 21 July 2014, (c) from 20:00 BT 16 to 20:00 BT 17 September 2014, (d) from 20:00BT 17 to 20:00BT 18 Sep-
tember 2014)

E 1 =NEERESHEERA: mm, (@) 201447 B 19 H 20 BtZE 20 H 20 Bt; (b) 2014 47 B 20 H 20 B+ ZE 21
H208F; (c)20144 9 8 16 H 20 6= 17 H 20 BF; (d) 2014 £ 9 A 17 H 20 B4 = 18 H 20 )

—IRORE I 52 R B K B W R A2, M 20 B X35k 1 2l 5t 24 h B 52047 BT (5 1(c), B 1(d)):
17 H /ST 100 mm B HA 34, @it 50 mm WETRTA 23 4, SRR O HIIEESTERE . NEE
K B, S IR PR A5 220k, FRREN 130.10 mm. %3 1 h S KW EN 17.2 mm, HIL
£ 17 H 20 i) 18 H S & 100 mm 14 1 ANE7, Bt 50 mm (75 9 ANElr, SRR O HELE
R PE R ES . ANAK, BAVERIPEALES, mONE HIE S B AL B, PR ERN 112.9 mm, %3 1 h &
KBEFI RN 10.9 mm, HUELAE 18 H 00 B M 16 H 20 5] 18 H 20 I} 48 h (& /i & A, B& M EE i 200 mm
FETE 24, #id 100 mm [ ETA 16 4>, i 50 mm (I E A 36 4>, HORME HBE S EKGEL B
i, PENIRCN 228.7 mm. BLIRER N Uk AL RN K 53,533 N, BB E 2006 N, AL
HEA TR 1539.91 i t.

3. MREBRAEEKRARERAGE S
31 “mEH” alEEREIENERRSES T

2014 £ 7 H 19 H 20 i 500 hPa & I (El#&), 588 L&A T m Failiizk, 584 miEhr TGk, Lk
BT 30°N~35°N Z[a], “Byith” & RO TR P B, 19 H 7 BF A4 7E) P p s b S
TSR =B, BB O BT A KR TIE 15 4, B 988 hPa.  “ELhih” &R LLER G KA &
R AAET PEEEN4ERE T 9h (7 A 19 H 7~16 B), A0 ORI K FREERT (A, 19 H TR 55Hh
PR, & KUK LE B #vs e s U A S5 1 5 R AT, 19 H 20 B & KU A0 Bk T P e g,
G REREALF T P SR N P R %% ; 20 H 08 B, & XREAFOILIRE) AL G %, 6 XE
TR B A AR S, mMEN XA T ERE AN, St varEEs RN 20 H 20 B, &XLEHLIER
BB RFEREE, AR E MmN, SNSRI, 21 HAK, S§RIEEFR OIS A
FAEE, G XUEIRE RS S PEREEE, S PG R SRR K R R IG5E, B A 21 HA S, & WUKESE = B 58 A Ik 55
I, SNBEN RS LW, 700 hPa B E, 19 H 20 i & KUBREA T 2 5 AR F S0 S B SN PU R 36, MR
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FUTHER] T WIRE S SN ARER Y — B R U, SRR RGE DT 32 mis. 20 H 08 I 5 XU fEI il
TFEIR, AR PITRGS, BRI 53 BRI 20 m/s. 20 H 20 i & KERE AL E/DAR, R ss
N 8~14 mis, fi K KGHE Y 5 BHEG K 14 m/s, 21 H 08 I A L U 2 1 AR BB S K RGE R 5 MR T
SERHE 12 m/s, & XA T =R ARALES. 850 hPa &1 L, 19 H 20 i & MEIREAL T P 8, AARFGHT
VBV A R R A, B ORRUE R T Y 24 mis. 20 H 08 B & X RZ ALIG 2 2 m AR FE A 2 B Bt
MVURGES, TR )70 iR S DU AR IRy 4~12 mis (MR RE R,  B o R KGN P BTN
12 m/s. 7R R AN R 25 5 M 78 R T R T8 AR IR /KRN AR UE RE

32. “EEE” AREEKAIRNTIRS

2014 £ 9 H 16 H 20 i 500 hPa & I (EI#&), 588 LA T i i #Bi1 £%, 584 1y F 5 42 il 52 M o 4= 348,
FLAE 25°N i, HEZ)IIcaERE, A AREES. “BEy” &AL A T iR E. 16
H 23 I Ze A ek Fg R L3 8 b, BRI & RO BRAIR R 975 hPa, & XUH L BT i K R gk 12 2.
Bl JE SR B PSS, 17 H RS NG R, 17 BRE, & KR 5005 U AR A8 5 78 358 OF
g, B REIRE S ) AR R 0 25 B A IR AR 00 s m AN K, ubb Jo 2 X 4 P 25 T X 1 BILTE 79 R 0 2 1) 2 g
f R St . & XUEIRE PG R B SR J5 . MHBTE 25 500 hPa, 5t S41%E My (i B R M, 55 JH 5 B I R /<
459, 700 hPa &l 1, 16 [ 20 B Pkrd - JIIZR - 2 ra S A IRIm I, & XEIEAL T = AR me il i 2 21 ot
PG e 30, AR R VRIS PG 5T R B R AR — B SRS 2R A R SR, B R R I 1) 42 mis.
17 H 08 BRI VI R m B v e 22 )11 7R - 25 himd 0, & KURIRE L 46 AR 8 22 52 )M U8, AR ma SO BT,
B R R B T Y 28 mis. 17 H 20 BHMIIR YIRS & KB &, R4k smss, s E A A
Ui 20 m/s, 18 H 08 I ZR B 4k SRk 55, s KT A5 PHES ) 14 m/s. 850 hPa & |, 16 H 20 if &
REIREAL T VR 2k, MIRAE PRI VU IR A — B RS R AL SR, B R R D e T Y
36 m/s. 17 H 08 BHIKIRVIAAL T 1 AR - ZE i, & KUBHE LA St m il 2, R <A s, |
AR TUVE IR0 14~30 mis AR, B R RGE R T 1 30 mis. 17 H 20 B & KA &
M P ES S AR YIRS &, AREFAIAR SIS, R XUE 9 A Bk 18 m/s, 18 H 08 I 4% B i 4k 45
IEFILY, BRI A 16 mis. HRZ RS AR R SR TR TURE R T Ok 78 2 HUKVAR]
AT REE .

4. YIIREIFIFE
4.1, FKRFHFTEE

MNP R G b KRR R AR, IR T AR HT7E 850 hPa 15 700 hPa 2 [A134 H /K iR I8 &K
EH (B 2a)s K 2(b)),  “Bbi” BI/KIE A EZELE 500 hPa LAR, /KVRIE S E O HILTE 19
H 20 B A5 700 hPa Zifi, 4 1.7 gl(cmr-hpass),  “igRS” Z [ [7KIR 53 Aiis £ 400 hPa, 7Ki0H & i K ME
4 25 g/(cm-hpass), HILZE 17 H 02 BIHTfS, BLEH” #gHS 7 B EL” i ” B M KR &R, Pk
FWBHILT 2~3 MAKFEE S R0 X (EIE), SIONIER - RES - Hamas, X E5RSEE
UL B AT A [ A R PR AR AR —

4.2. FREREERNILL

AFASE B AN BRI R TR AE R IR AL T IBLREHAL BN RERIFEA SR AR[6]. I 1 BT 51FH. %
=3l AR K 1550 Si e85 A8 FE S HO T R, PR AR 5T R L M4A- Ml K 540(E 38°C~43C
2], Si f68fE-0.13°C~-3.71°C L[], FomFEMMIAIR MR, KIRFTT: M Abesoo-ro0) B » 2 FY AL
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Figure 2. Height-time section of wind vector and water vapor flux (shading, unit: g/(cm-hpa-s) along the storm center
(25.7°N, 104.5°E) ((a) from 20:00 BT 19 to 20:00 BT 21 Jul 2014, (b) 20:00 BT 16 to 20:00 BT 18 Seb 2014)

E 2. SARMF0(25.7°N, 1045°E)NKEA KK BENSE - BIER|EE (FRL: g/(cm-hpas, (a) 2014 F 7 A 19
H 20:00~21 H 20:00, (b) 2014 % 9 A 16 H 20:00~18 H 20:00)

Table 1. Comparison and analysis of stability parameters of Weining, Guiyang and Xingren (Xingren for 14 h)
F 1 BT, 51 G BnRTh SRR EE S BT

7H19H20h 916 H20h
JaT P M= BT b MAZ
K 484 41 43 38 43
N EizE 0.05 -0.13 -2.71 1.05 -0.71 -3.71
Bse(500~700) -3.27 -4.7 -4.98 -15.14 -3.06 -73

T B P47 ABge (s00-700)TE—3.06 C~—15.14C 2 [i], FHIFEN I K2 B AARFEE

PR VR T A Oge B0 B — BR3P (P 3(a) e 3(b)) 2 #T, UcHb)Z 900 hPa 2 R KIEIX, %
) i [ N9 [X e 7 3 5 R JU9 1R 4 355 v s 7E 2 (850~500 hPa) il , B MARAE X, 4 %l4 2~3 4> 336~348 k
PACE AL, BRI AMRE R &2 2R - K- ®ES: ®E KB 0. I EEX, HiE
oA RV, X PR A — EERE R RN R USRS, R ESR — AR RN X

4.3. EHHFHIIEE

B B I 0 T R RE 1 0 P - I TRD TR P () 4(a) s Bl 4(b)) BB, PR N 0 ] s P W X s 4
RPN AR E s, “igih” R IX ETHE s RGRR BRI 200 hpa, {H_FTHiE 37 1E
IR - U - WO - RIS HORRIE, 5 B B AOBEFIREE B T RS B BT R
i) H Fi% 350 hpa, {HEF X —E4ERFBORM ETHES), 5858 B LT TR KA Wikt 4s 7 A K 8] ) 5
B R o

MR PR v BSORE O R L - I e BT () B(a) & 5(b)) EE, PR EFTIHITE] 700 hpa DA — B4R
B XHUEZIX), 1700 hpa L E—EOVREHBIX (IEBUZX), HNERZENETHREEEXmE,
857 BRI “ Bt B R, (RN RS JENAE 9 H 17 Him s (AR O E L
b7 FNAE 7 20 Hm S RO, B RS BRI AR TR R gAY
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Figure 3. Height-time section of 6 along the storm center (25.7°N, 104.5°E) (unit: k, (a) from 20:00 BT 19 to 20:00 BT 21
Jul 2014, (b) 20:00 BT 16 to 20:00BT 18 Seb 2014)

3. JAEMHFL(25.7°N, 104.5°E) 0, KIS E - B8] HI E B (8243 : k, (a) 2014 & 7 A 19 H 20:00~21 H 20:00, (b) 2014
£ 9 B 16 H 20:00~18 H 20:00)
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Figure 4. Height-time section of vertical speed along the storm center (25.7°N, 104.5°E) (unit: m/s, (a) from 20:00 BT 19 to
20:00 BT 21 Jul. 2014, (b) 20:00 BT 16 to 20:00 BT 18 Sep. 2014)

4. JBEMAF0(25.7°N, 104.5°E)BEIRE NS E - B85 & (8240 m/s, (a) 2014 £ 7 A 19 H 20:00~21 H 20:00,
(b) 2014 £ 9 A 16 H 20:00~18 H 20:00)
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Figure 5. Height-time section of divergence field (unit: 10°s) along the storm center (25.7°N, 104.5°E) ((a) from 20:00 BT
19 t0 20:00 BT 21 Jul 2014, (b) 20:00 BT 16 to 20:00BT 18 Sep. 2014)

5. EREMAL(25.7°N, 1045 E)EERSE - FTESIEE (M 10° ", (a) 2014 4 7 A 19 H 20:00~21 H 20:00,
(b) 2014 £ 9 A 16 H 20:00~18 H 20:00)

5. it 5i1ie

PRI G A5l 56 Y R SO FE B TE R iy o . 588 2k AR e EHFTE I pa PU R IL & I 264 R 2R, &
JRER [l i 9ol 55 R FRGHT AR At U T A ) Aty v e 0 v AR LR T P AT B0k PR PE A Je, HL AR LR
& KB 20 5 M 7 A B W s B XU A1 ] 49 28 T S0 A Pl 125 5 7 08 2 T X SR 78 A2 AR KT AS

“ORHEL B KBRS R R AR R AT R AL E AL, A EMTIRGT RS S G KBS S, B
SREEANK S sl be NG 7 & KB 2 Y IR R B Al A BT, & IR SR DI A 45 &
PR G R B SR ST T O ZUR KR AR &« RSB BN Jii K e, SO 5T 76 30 2% R 3R B K
B(EA = VR

PR % W 8] 53 B R X _E B AL RN (8] (0 3 L BT HE s, i B X ETHEE R B R
S - U - BEOR - URSS AL, T CHERS T B IX - EAERFRGRI ETHES, R M BT R KA
WSS 7 AN ) BB B . Y YRR R U] 700 hpa LA —EUONHRE X, 15 700 hpa B —BEOAEHRLX,
CUHEIS T N A IR AE AT LE ¢ B gAY

PR IR 2 R X 2 ) 7K B R T K308 IO P A v o EE DI T 57 L % R 2B F) I T A2
ST BN PY AR TR A A R AR G AT B S K AT K 9 R HURE 20 AT AR AR AR X B M P T 65 KU
R T T AT B AR R
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