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Abstract

There was a large range of heavy precipitation weather in Hubei from July 224, 2015 to July 24th,
and in July 23 an extremely heavy rain happened in Wuhan. This paper expounds the process of
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the heavy rain weather, analyzes the scale circulation background of the rainstorm and analyzes
the process of atmospheric water vapor condition and instability condition in detail using the ob-
servations of upper air and surface, then obtains the following conclusions: This precipitation was
of high intensity, large scale and very uneven time and space distribution; the southward move of
middle and low level shear line was caused by the southward recession and weaken of the sub-
tropical high and low trough east movement, which led to this precipitation. The low level shear
line, the southwest low level jet and the ground frontal cyclone are the main system producing this
rainstorm, and the rainstorm process is the convective precipitation produced by mesoscale sys-
tem. Adequate water vapor and unstable energy and suitable lifting conditions resulted in the oc-
currence of the heavy rain, the sounding conditions and unstable energy of this precipitation are
adequate; the accumulation of cloud cover over Wuhan before this precipitation was very obvious,
which was the direct producer of this precipitation.
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1. 5|8

PR AN TRREIRME S, 08 RR R R AR K E Mk BRI E 2 —, XS
RRFLFGRERKATHUL[1] [2] [3]. EHEH, TREXNBERIIME, 24 N FEKEDN 50 2K
PAERISERERAR Y “FM 7 o BT B &K MR SRR, B A 5wk 57 R
TP IR A T AR . FF R F S — Ak VR R A, HAEERE IS et 7 o F ™ HE K 0k
s WY R N SR Y A i B VTR e A E N2y 17 B QM 711D o i =< 7 N B U 2 T (02 SN Y A
FERHLIX, FKARERIEZIE, TR G HBUKA 3K i FERAT, 2t il B 2 ik 3

BT @ WA Z KTk, U], WETE, ARVIENENRS, 2RWNZ AWML, &
AT BL AR PEHII G 1959~1996 4FE3% 38 £EMERT ORI 0 Hr, BQUUT M R RFAE S TE DO IR UL, B
FERFAE 6 H A 7 H LA SA —kFEKER ], H 7 AR R e — A FKas i B, mmkR 1 A
A2 A4k, HesABaRNILsR, B5~9 AMxEd, Hrhe A BRMRAUEEFELE.

1.1. IR

BT RERRR L LBEINE, WERSR TR MR AT LRI /W LSRR S
FIBTT, BRI 5 [4] [S15RRTIT 1 FRE A2 R UR R BRI R E WY PR A S S MR ARG S R
FRR AR, IR RE R 11 AR g 7 D iR TR Rt X, KT
Hh et DX R B R AU X, B2 B G KUl AR R G WX R 48 LS s R A IE R G 3K A
YERL, B4 5 219 F, WM, HIFLER I, WA ALy, BEA M R RE I Fr s ek,
WA R R AR K, PrE M R T IR K. RHAYT il s mi i K 3 Z K fE R4 6 A
HRE] 7 AR, BIRTCHERT ], 2T SR ARt v = RS T BRI 22 R A B s e, 3L
FEMER B L R R RGNEER, EATRNSS AME YRR 7RI RS Bk, T HR 45 25 ™ A4
& 7+ AR AR, AR AR I X ) R MR AR B SRS Y B E AR LA LB
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FIRER A RAT S TR ZBONIRNTIBRI[6] [7] [8] [9]e WIZ=HERN[ 7] 7 2007 AL HIE I — X
FEW R FEII R UL PR RGAMGRFR R, R ZE R RRE A _ ETHE s R
KETTTHR, %225 VE IR IR A 2P e e DO BRI Al A A PE T, SR P DIAR 24l fr . BRI i T
R DBl B AR R RARAEAT; ZE W (8150 T AL, ELI . K 4R B rh 0 15 SR AR AL SR K O X
FRSEI TR AT B I — BOE, 0 XK BRI R, A7 SR B R S AC 5 2 2

FRE SR AR LI A+ r A SIBEZ= 1A B AR 2 AL . T R KR A A AEAE R Ao
S B O T IR AL, el TSR R ORI AE AR AR SRR ok, T AR 2 2 AR R
R G 2R [ A 73 A A0 SR AT SN I R R I Il A i ) 3 2 BB S i o

FERRIE 10 48, [ AT 58 R Uk Dy TARKHI A RE[10]0 SR IAL R R I i i PR 3
AR T ZALAE R AR IE ERANSMEFRSA . B TR B LA 0 SR  E AR SRR AR BR 4

i H AT RSN, ngeE . SKE. WORRE. IR, EEL #EA AR E AR T B R
PRAME IR ST R GE, i RS A E TR RBARGE S B T B SR SRRALR U I I 3 T
R, HNERGuRESEEIT R 7 AR PR LSS .

1.2. fiEENX

FEWRATEFESRKEZ —. KERFENE S EFUKESR RS IGER B, & a7k E .
i 1950~1999 Bkl Geit, o EFI DT R FH A 942.4 T30, BB A0 AR H A2 0 AR v]
K 1300 JIAWILL . BN MR R E RS X R RN IR RERRW,
WSREUL PR, KIS, TR, R, KRB, SOEAHEIREE, S48 E R &
N B PR AR A 0 7= SR 712 B £ T o 2 W UL KV BBl RR A Ve B AN AR TR KR R R, AN TRk A 7=,
M AT ARG AEA, G ENEFRL. Kk, FRATE LB T MEEN LS S & a5
FIAERAT 2, RUUE BRI IR 50, X FERROS AP I Iy B Wk, > N RMA k.

BT AL TRIE . DUKAZIC AL AR, VLIRSS, R, Sl B KE . RPN BN
i, EESS NRAEGU iR — e ENaEE. WESZI0ELOK 1931 4. 1954 4, 1983 4. 1991
fEL 1996 WAL W OR AR KUk R, KITKALERBK, BEPOR X ERK, SO S5 @ R AW i
T 7= T 2 R R 1] [12] A UKRE R 2 TN AMELE R T X 22 2618 B AR /K, Mk DT 52350 40 B B SZ BHL, 3K
i P A, G DU o DCRAEY 2 R . VI Giit, s B2 R IR 22.57 Jim, £
ZRAEYAERRG 4.4 FIE, RS 1155 JIE, 5R322.01 A, ARAHEEY 2.81 HEr. Hb, #rimix
RAEPSZ G AR 1.77 Jiw, FEHEIX 52K EAN 20.5 Ji T, ZRPGIX 85052 R AR 0.3 Jimi. A LAar i
T X110 2% R O U 8 W A R S

L3. FRESWRARE

HI 2015 4 7 J 22 H~24 H U 2200 B0 R TR 2 B BRI k™ fh S5 5k
FEIGER AR AERT A MU R R UL AR T 2R R Th R R ARG %A
HEHET, X 201547 H 23 HREERIT — RENRULEERMARE 5 KIRE. IR
Gty KIRSFAFRI BN J1 56 HUESETT TREAT 56 TR T 04T o

2. REIR
2015 4F 7 H 22 H~24 HESGIR 50 F—@ a0 RENZE T, 9mBK A O T8 R b RILICP JE AR
k. PRk E S, HBIAE 7 A 23 H 08 B4 23 H 18 i i FE H /K EiAZ M A& A EJE 30 uhik, 0

DOI: 10.12677/0jns.2021.93040 360 H ARl


https://doi.org/10.12677/ojns.2021.93040

1, 7EMAAESEY, kRN H K SR RE HIEMBE(217.9 22K, 23 H). SO 8 N/ K
PR EIA 197 =K, /DT KIERE 287.5 =K, M 22 HIE 9 A% 23 H R 4 &, iy 48 V5 s i /
Ik 155.7 2K, H[REF S AE 13 i), BB FFRN, HORMW O 100 22K, N ERE IR 66 22K,

Figure 1. 24 hours precipitation map at 08:00 on July 23, 2015 (unit:

mm)
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Figure 2. Precipitation in 24 hours at Wuhan Station on July 23, 2015 (unit:
mm)
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3. ISR BEMEWARG ST
3.1. 500 hPa T BREFRF 5347

X FWAL A 2 W, 8 AR AR A RO R AR =T, i Ib s R I RIBESHA[9]: 1) )
HBEMGES: —BAE T A BINGHT(5~6 3 LA)), BT e 5 — AR Y BLAE R g A G T LA
FHEAEH DX 2 R BRI a8, 2 UHRKIRTE R, B — R E UM T B 2 ALt il — R S g
KL, fE 500 hPa b, FRFTHTHIS 2R ACENIY, oA R DUIR /R DX — AR E 9 AR 74 1) A AIR
JE X RN X O Z P 22 AL, b SO 5 SR AE 108°E BT RIS 17 28 AT AR A 17 FE N K 2R B Vi i
SR . 2) MRS —BOA08, R NA TR 7 A I B E, SR El
N AeRs, VHRGETINR RSt R G AR SO EENE RS, BRI TR B A IR O R
e LB AR AE 207N BFIE DX 3K, N B 07 7% L L2 i e T4 2 UR T A2 R AR AR R n T 1 DA 2R 98 K
FEIX o U R R R B PR 55— FTE 500 hPa Hh a2 B2y v e 2R ICRE o B AR VG B9 A ml i
30°N BT JUF- 0 KGR, A4 S SBEIM BA I b . 58 Mo @& e N 2 ks, Wl 2~3 4
R AR, iz 3 E PG b XA AR S ede s X B, &2 B R PE AL R T BT
HIRIRT MBIV RN . 3) HERWHAGIESH: B b TRl sonsm AL, SEARRTIOP 5 52 28] 4
W], RAEEREN. BEBRESAME R &, R NRE a7 RL, 22
JE R BETE BRI, RN IA) N 2 I KRR . 4) R BRIIALE S 9~10 A B 1LJ7 7% 2 N5t g
J, T et 2 B A v P S U AR N, R BT i 5 SR PO AR e S XN 5, BRI LR A AN W 7 2
Y NE [ TV DX T R B PR K

MR 3 WRCKRE 500 hPa RRIEH T R, WERARUE S BA N Z s A 7B hm e s, L HA

Figure 3. High-altitude chart of 500 hPa from 08:00 on July 22 to 20:00 on July
23,2015
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SR A

IR0 3 RHT SR BT R A R ARG R R TR IR, RS shEE. BT 22 H, WMEMKXT
MR, BB REE, KEE—DEIRE RS IR E, MEGHR—NKMHE, FRATSM
WX M FiEsh, dEmszmElmdetX . SehFEe, DweE s, fReESm T, WREMA
Wi &, 23 H 08 B IEGF& it idt b2 A dc i X 52 252m, QOO 52 21w B sl a7 IX
WREW. B 7 24 H20 0, KR, sO0HX R SIEEELT
3.2.700 hPa F1 850 hPa YEBRER L 347

Wik 4 M 700 hPa SERKIAFEIEHAE Bl DLE H, 3R E A pgHLIX 52 278 S, K e YRR
AWz BT NI, EWIACTE A — AU, BARBEMES i, BARGHaARE . 1E 850
hPa MERRI L5 B Ao F0 1 R b X 32 20 74 p Al , AR TR e, Esdeiiia — M mb)
%, SHBLA TS, KT TitX 6 g K.

Figure 4. High-altitude map of 700 hPa and 850 hPa at 08:00 on July 23, 2015
B 4.2015 % 7 A 23 H 08 B 700 hPa 5 850 hPa S ==&

3.3. MEEH S

MHLTT = E T AR R E H, 23 HXRIBESESLVFES, TARERR, REHT
BRI R A . MK BT LUK IR, 23 H 14 B E)7S/NSPR R K & d 7 100 mm, 18 iE 50 mm gt
T YOI B KR FE R AR, AKVR SR A R AL

M 23 H 20 Bf~24 H 08 It EI(E] S)rr%n, 72U ) 1A ESBH 75 A4S 24 (I 2 8 4 8% JF7E 23 H 08
IR L X G R — N N B 14 BHEINE R0 e e ah B 7R m, 27 20 B 22833
DURA, 2 QB3I 1 RV B B R R AR K R U SR R 22—

Figure 5. Ground map at 20:00 on July 23 and 08:00 on July 24, 2015
& 5.2015 4 7 B 23 H 20 Bt5 24 H 08 At EE

DOI: 10.12677/0jns.2021.93040 363 EL SRRl


https://doi.org/10.12677/ojns.2021.93040

3.4. MRS

AR B KRR IR 2 G2 MBIALAE 3R N D122k, 1P 6 ArgnfE 23 H 08 I 700 F i XUz 1
o A AR RPN BB D)3, ZJRAARRTTFES), £ T 24 H 08 I UJARLRS Hib]
JeH X, RS WAL T A A AR LA ST R A AR A AR T R KR U R . T, SRR B K
RAIRE) T ZE M R G mI A R = SR AT AR R D122 [10].

Figure 6. 700 hPa shear line analysis at 08:00 on July 23 and 08:00 on July 24
6.7 A 23 B 08 A5 24 B 08 B 700 hPa $1%E Lk 534

4. PREXSSHh

7 R P REM GG, RO DRI R A R KIS A% 1A
THE&AT AL 3R B AD AR SR AT AT 1 0. ARG R, DU It ORISR A0 5, B EiX
Fr T Z A SRR AL X, SRR, A DGR ATEE, I Lt b X 52 3]
PR AR, AR T KRR R AR, RO MRS A V)AL, I s T 1 5
BTSRRI AATLE KT Te e, AR T IR KR TR E.

Figure 7. Summary of mesoscale analysis at 08:00 on July 23, 2015
B 7.2015 4 7 A 23 B 08 B REM RS
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5. REHAH

I 8 4N, 7E 7 H 23 H 08 B AR E AR E 23T 80%, FREE R, F/KREM, 1m
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Figure 8. Ground sounding map of Wuhan area at 8:00 on July 23, 2015
8.2015 4 7 A 23 B 08 R X EIRZE

Figure 9. Ground sounding map of Wuhan area from 03 to 13 hours
on July 23,2015
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6. =zE S

KEDHEY, HREREN PRGN RE: 1) PRESRRE BN 50~500 km. 2) H Cb
TR, BEFEAR, TILEIZ4EM. 3) ZHERE. EREUEMREE, A ESENEREX. 4) 7]
Wz B EZ ARG, SR ERE RS AT LB L L ph =10, 76 = WS i N TET 52CHA =
XMFENaH L, ZRGgGiRrbER, —BONEERE, THANSEENA.

Wi 9 43 #2015 4 7 A 23 HAFERIK 3 h [BFEH FY-2E 4 = SR 5n: 76 23 H 03 B, 5iF
FEALHIEN = R, W RfEHAR, EMEE, RREGESRNEMRX, BARWZNRHE. 3
T 23 H 08 i, IR FUALE 2 2= BIVE B K IEm AR IG5, H TG A< 50 52 211728 26 1) 5 i i
RO X i B m i n, 27 10 MEASMES, BT T 13 RN LB ERERA,
7 LGB QP X PR B KRR K . Z B HREVI R R R, B B =B A%, B 7 23 H 19
iz R 55 12 ke ik, ERDUHE X 7K B 2 9855 .

7. &

ASCHIAS 2015 48 7 A 22 H~24 HEHE I &2 WM G0 R TR = B BOR A k™ fh 55
R, AWRAEH. MRS, P RESH . MEEZK . BESES. FKESE R8RS
Jr, A TR R R B R LR, AN g

(1) BERBEAKSREER, YR, BRI MIRAES . 18 23 Bt X 5 i 5 A FeK, i
B 7 rrrs 3 AR rp o DU DXONTI L 75 74

(2) BECH P KO R 3 R H R v Uk 95 i AR A 2R Bl A5 (IR 2 V02 i 3 1A o B A v T
PRI AR T AEAF A B R SR AR TR, I AR LWL 23 pl 1 B

(3) MR V)AL VUGN 2L B T U R A IR R M RO R 4t o (RS D) AR M ik 2218, it
POMXAR SR AR A FIN, R SR VDU KRR, R TR SR AT, #E5 LTt
BAEIRIZE . B A O AR SO X, R 2R SREIEFIEAL. EXMIBHECE T, S
XK -

(4) BEIREE AR R R G 2 X e B K o QS L 33t XKV 2 A+ R 5, HL I
DL T2 SRR A R T X, R IRFRIRK, B IEBABATEE, I #e i X 52
BIPG R RG] AT RE R KL, DU MRS A YIRS, B s TR TR N R
Wi 6 TH 2R AL AR E KM 2 TR, BEEN T BRI R KA.

(5) BEIRBEKIR A KA AT E REE 70 FE 2 o BRI ZE T EDO AR Z IR AR K, H & K
WIERREZ, I EEBOnIX K 80 KRR SHEEUNT 0, NBbRE M R M 7 KEMARRERE

=)

Ho
(6) BEIREFEAK AR XA 2= BUA &+ 20 B, R BRIk B K R B g 2 o QLA B K H BRLAE 2 AT
IR .
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