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Abstract

Based on Micaps data, FNL reanalysis data, FY2G cloud top brightness temperature data of Nation-
al Satellite center and other data, the process of heavy precipitation in Hengyang during July 7~9,
2019 was analyzed. The results show that: 1) This process was a continuous heavy rainfall process
caused by the stable position of the upper trough, low vortex and subtropical high, which drove
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the northeast air flow and the southwest air flow at the edge of the subtropical high to converge in
the middle and lower reaches of the Yangtze River, and the favorable dynamic lifting conditions in
the middle and lower levels were coordinated. 2) The process is divided into 3 stages, respectively
in the 7~9 Hengyang area caused by heavy rain and heavy rain. 3) The water vapor, thermal and
dynamic conditions of this process are very favorable, and they correspond well with the time pe-
riod and falling area of heavy precipitation.
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1. 5|8

FWRREFESGREZ —, HESBLEEL, Slidhey, (LA, SOmmm s b s o E,
e K R R T A R M A KRN, 45 [ IO B RN R AR A T 7 SR ™ E ) S B Ak . 17 B
T AT AR b, AR R X BN 2 R X . TSR, BEESRIRIANIRE, | KRR TAE#E
W RN R T KEM MR, ERWIERTEG T FEE KR . Wi/ E5E[1]F A
2002~2004 4 5~7 H 15 IR 22 IR AR 05 U B5RHEAT 740 Ar, RN e 4515 il
TS 2 T AT LA 23 S {1 A 5 W0 R D) AR 208 2 Y 9 K 2K 7k 05 AR A5 [216F 2005 4 6 H W11 KRR AT TR
AW, BN X EHE S AKIRER SR T A B X, IR AR E R A R KR
TE R B R R o ARG A 35 R B A b P 58 9 T BGdEAT 1 AH DRI 98 (3] (4]0 A X i BH 1 X 58 F
AL FRRI TR T LA b, BTUARAE 7 H 7~9 H 3G R LB, 6 DA 4 BH b [X 58 4 K R ST
RINE R TAEA EER X,

2. BIEHS
2.1. BEKSERBRE

2019 47 A 7~9 HATFAMIX BB T —RFFLE s K RS2, KN 7 B 2 B A4S B RE b
R i B ia R, RS9 H 20 BHEEH, WisakE KO EA — AR ACES), 7 HiRREKE
AL TR AL, KX A RN, HHEHIKRN, FEifE. . REKW; 8 HigrHH
X ek H IR, SR KO AL A TS B, M, F . RIHEBUREN: 9 HaEFFER4ERR,
spE KA E A TG, Bl SARRIURER LA 1). ool REAaiE 209 A 2 8 W T 100
mm, 144 M2 EENEET 200 mm, 10 N 2HEWE#ET 300 mm, 1 > 2HEEWNREZET 400 mm, &
KB W i IR A7 g B 5 3R (4216 mm) o [ 5530 B R B PR AT e H(176.5 mm)4b, FLer 8 Al B Y B 44
it 200 mm, [E 5k oK A N AR TR B (314 mm) 3 K R PR B s R AR, 2o 3
RIHIFEN . KEW.

PV FE B R TR, PR SR, R KR . MR X KYa B2k, 4T E 165.68 11 N %K,
RO ZE 151 HN, TR SAERE) 8.2 1N b5 R E3 2648 1], /™ H 245 2272 [A], —M45i4A 10911
(6]o AR RS 5 FH LT 3206 Ak, AEIRTT BT 133 4b. KR RS 7590 4b, Hinidg
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Figure 1. Daily precipitation of counties in Hengyang District from 7th to 9th July in 2019
B 1.2019 F&EMX 7 B 7~7 B 9 BEEMXZHEMRE

22. MRER

6 H 20 W @IHGH m AL TR 2 b, PEHE 5508 140°E, #7FH X A7 T 584 26i4%%; 700 hPa. 850 hPa
VR A, W DA 9 R S s RIRAL T IR B 7 B 08 RIS ISR, VE
55 AT 115°E, 500 hPa A — R SCREAL TSN B0 - T PH 4G, ARIRNAERAE L AR 5, K2 TR A
T, FEHIRE X i — 2% 20 fil(850 hPa i A XGE 16 m/s, 700 hPa fix A XGE 20 my/s), iR & 4R AL
576 g SURAE R — A8, 925 hPa YIARZRA7 T AR (LI 2(a))s 7 H 20 B sy B us A L a v,
B X AL TP SRS RIRARRE, HIRZ R SRA ks, 925 hPa 5AL T LAFG (LK 2(b)); 8 H
08 I Ell iy ik — 2L v, MrRHHLIX A7 T 588 £ki%k, FAALPISCHEI &, MBI X A TAERT, HRE TR <IAR
FOINsE, TERAR S SRR R XGE 16 mys), THRG - ZRAGE R STRE A T-HIRT, 8 BHHh X A7 T XU 4R & X,
925 hPa VAR AERFEW T LLES(ILIE 2(c))s 8 H 20 B @il A ml i i 4L Ry, i FE BN BIAGE 5, KR
JE AR RS Bl i 1 400 SR T PLR ST (LR 2(d))s 9 H 08 I Bl s AR i, mr st Ik, Wl
AL THREER, PR SR ER N SRER RXGE 20 m/s), FFRZ VIR 4ERROILIE 2(e))s 9 H 20 K EIE#E-—5
KL, mERAR, TREIRERMEES, 850 hPa. 925 hPa V)ARLE RS [k 28 L —2R(WLIE] 2(F). HEVGERE
F& H A AR AR AL E AR T D E), s AR AL S Bl S S R AR N R X AR,
T INPLE e R /KR ki g, 8 HIRZ A RN I 36 AT BC & T i B R o P Y I 2
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Figure 2. Synoptic situation of upper and low air during 08:00 at 7th to 20:00 at 9th July in 2019. (a) 7th at 8:00; (b) 8th at
20:00; (c) 8th at 8:00; (d) 8th at 20:00; (e) 9th at 8:00; (f) 9th at 20:00 (= 500 hPa trough line, == 700 hPa jet stream,
= 700 hPa shear, ==» 850 hPa jet stream, =——= 850 hPa shear, == 925 hPa shear)

2.20194 78 7HO0SETE 9 H 20 BRIS{EZ=ME. ()7 HSBF; (b)7 H208F; (c) 8 H 8 BF; (d)8 H 20EF; (¢) 9
H 8 Bt; ()9 H 20 Bf(— 500 hPa #&4%, == 700 hPa 2ifi%H, —= 700 hPa ¥)3LL, =—> 850 hPa 2FH, ——
850 hPa §)24%, == 925 hPa J254%)
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Figure 3. Divergence of 700 hPa and 850 hPa. (a) 700 hPa at 8:00 on 7th; (b) 850 hPa at 8:00 on 7th; (c) 700 hPa at 8:00 on
8th; (d) 850 hPa at 8:00 on 8th; (¢) 850 hPa at 20:00 on 8%; () 850 hPa at 14:00 on 9th

[& 3. 700 hPa, 850 hPa #UE El. (a) 7 H 8 B 700 hPa; (b) 7 H 8 B 850 hPa; (c) 8 H 8 Ff 700 hPa; (d) 8 H 8 B 850 hPa;
(e) 8 H 20 B 850 hPa; (f) 9 B 14 B 850 hPa

AT RAL, FRIZE A R R R S PE LR, X RIsERERAK A 7 H R B BE P AL X A
Ji&. 7 H 8 B}, 700 hPa. 850 hPa P 258G NAEIX FEMIH H X HE, HRIil A2 7EHA R (14 BHAIRR I 1 X 4k T 700
hPa fE &y, AEI-6-107s", SREINHE G N AKIRGEE RIMIBh 7136 A 2L 3(a)s B 3(b)). 8 H 8 i
fer AL T PHILIX , 582 R 2RSS, 350 hPa & A O A i BHHL X (WL 3(c)+ K 3(d))s {H 700 hPa
BEaT O ERTH . ARRHILIX KR, FOaRREA—5-107 s, JF ELA 0z M P R A B T R R A AL RS
B, iR TR TR R BLEE K. 8 H 14 BHTPE L X AP Z R A B Rk ES, X 8 H A R 5 /K A1 FH
XI55, 8 H 20 IJT4R 850 hPa 4@ & i FEM X F- s & FE (LI 3(e)), 29 H 08 4R G H VE B 2
WATERE, FPOHRREA-8-107 s, MARBASAKI Rt GRaIX, F03REN-3-10" s, 700 hPa 3& 4 Hifir
BRImAL, AT mACHIX, B BRiE A X EEAE 850 hPa, WU B PH L X 5RpE K FROR R . 9 H 14
I} 700 hPa. 850 hPa & X EALHIX, #7FHML X A THaHun#Em], b A R A S5 152 B (L1 3(D)-

3.2. HAAFEH
B EAIR AR LR A R TR . AR R R, HOR/ N A AT DA SRR IR RHE AN BE
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Figure 4. Potential pseudo-equivalent temperature of 850 hPa (colored patches and isoline, unit: K) and 850 hPa wind field
(wind rod). (a) 8:00 at 7th; (b) 20:00 at 7th; (c) 8:00 at 8th; (d) 20:00 at 8th; (e) 8:00 at 9th; (f) 20:00 at 9th
[& 4. 850 hPa BRI LLE (B R EEE, B4I: K)F 850 hPa XIFH(REHFF). (@) 7 H 8BF; (b)7 H208}; (c)8 H 8
BF; (d)8 H 208F; ()9 H 8 BF; (H9 H 208}
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Figure 5. Vapor flux of 850 hPa (arrow) and vapor flux divergence (shadow). (a) 20:00 at 6th; (b) 8:00 at 7th; (c) 20:00 at
7th; (d) 14:00 at 8th; (e) 20:00 at 8th; (f) 14:00 at 9th

5. 850 hPa KRB R (Bik) K RBERMBE BAF). (a)6 B 20 BF; (b) 7 BH 08 B; (c) 7 B 20 BF; (d) 8 B 14 BF; (e)
8 H20EF; (H9H 148

WAL T WX, 75-5-107 kg-hPa ™ -m >s™', X B3P KT XA TP X (L 5(b)), 7 H 8 BFZE 20
I8 B 3 X — B A TR VB R B IX, BAR 7 H 20 B /KVRSE IS A e, (EKn 4Ry, ampE KRt
FERMKRELE 5(0). 8 H 14 B /KRHNELERE, (H& /KM & HUZ RE X H R HhIX, 58RE K E
(LIS 5(d)). 8 H 20 WH#FE 5 A IR Sk F O, ARAE S P8 R AR AR I R — 2R TR i 2 1
A, KREEFPOMEXS] 22 kg-hPa ' m s, H/KVEERUE KE XA TR HX, 58 K2R+
X FRORELE S(e)). 9 H 14 I, BEEmILSRIE— Dk, KBS XEE, KBRS RH
AU R FE AR X, S A PH M X R A K SE AR S5 SR (LI 5(6)s

4. DE=HE

W TR BRI K = B, AR T s B R 0 R AR, ASCER FY2G
PR TTB %kxt 7 H 7 H~9 H 3B /K 2 B3 A AT 20 (L 6(a)~(i)).

7 H 4 TP — AN SRR MCC KB, b 2 TS lik—72°C LA o M 46 BH b 50 o 37t 4 7k
R IERE, SRR LR B XA, S RROK = FIARBONGE R R, 7 H 8 I
SFEARIE-72°C LA R X 38078 6 BN B M X, U0 X I R R A A HE R, T PR IX ) MCC 3z ) AR A6 3)
FENTIHIEE VG R o S R PH L X R = AR AR R m e, 2 7 H 12 B RE/K = B AR sh BT VG 5E
P, T EESEA I MCC ENTH T B, BN PR, = RIFEBE 0, (AR R, Al
ERO BRI RHR 2 [ 4k S48 BT B3 X 17 SR BRFF K . 7 H 20 B 351 R 52 Y SR xH i = B A . 8 H 2 ik i
B = B ORI, 3 BLZR RSS2 ma i BH H ea 3, 8 H 5~14 B 7k N H X XA — B BT = UK Rg
FHARR MBI, EP Az B AR A ST P, 3% R 1 17 PH HR R 350 B O (0 N B o T L T 5%
MR T FE A2 S IX 1) MCC R A8 RS v — 7, (ERWIRES, FEmRPis&ire - RAbEmrES =,
F M — 2% Ak S S M AT P AL T30 X, B W gs W B, 110 8 H 20 IFJbMl— 2 R & fE, 5% 5 50
- AL X AR R R AR = BT R R SR, TR — M E S s R AR TR AR B
WIFE R SRR MCC, FEAWT R SRR 8, RN = FI7E 9 H 4 525 35 14 4k 22 5 i 4R
HuIX, T MCC =5 A 4k 25 R RS0 | G Hh Fg 3 A T R PR HIX . 9 H 8~20 HH3AT — 45 Bk =y i
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Figure 6. Evolution of cloud top brightness temperature in FY2G. (a) 4:00 at 7th; (b) 8:00 at 7th; (c) 2:00 at 8th; (d) 5:00 at
8th; (e) 14:00 at 8th; () 18:00 at 8th; (g) 0:00 at 9th; (h) 14:00 at 9th; (i) 20:00 at 9th
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