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Abstract

Based on the analysis of the influence system of a gale and rainstorm in Alashankou area from May
16 to 19, 2017, the favorable circulation situation of the rainstorm was summarized to provide
reference for the forecast service of such gale and rainstorm process in the future. During this
rainstorm, there was obviously strong southwest jet at the upper level, and obvious shear area
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moved from the middle and lower levels. The rainstorm area was located at the right side of the
entrance area of the jet stream. When the rainstorm occurred, the middle and lower levels showed
an unstable structure, which was accompanied by high humidity area with specific humidity
greater than 10 g/kg and strong water vapor flux convergence center, and the rainstorm was ac-
companied by strong convergence and vertical upward movement.
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1. 5]

AL EES . TR AE KRE R RS KRGS 7 HE T 738 R DX 2017 45 A
16 H~19 H—¥RR . 3mPE KR RS, S5G il T g A2 4 5 R R AR PR A R
MRS HEH TR, T RS 5HT.

BT Ly 0 e T Aty SR ML DX, R AR R A R R R A K RS R, — IR INABE R B A i R SO R T R
LU b ) SRR, A ST ALK B K R RS R, SUB T Rl Rl D X A S R ek Bk 5 A
U FBEAKARAE - o3 A A BTz Ly 101 1 DX Y K X R LR R SRR SR A B B S L, R 2 W T L
B, SRR L X SRR A TR R 7T, R IR S AR TS 1.

WEIR RS RE, 0 R W X A& o, R RGN ZET, A1 whi KX )5,
s AN R R B (R K R FE . AT 7 19 HEE/KEA 9.8 mm, FEFiH 4Ky 10 mm.

2. REIEHR

5 H 16~19 H, SZHh AR B AR Hsem, Fldr b O iR — IR K. KRR RE, ek
KXGHIE 26.9 m/s, RHTIE 10 2%, TFEMEKE 37.5 mm. 19 H /K& R 015 BRI e 55 LR
5 HHBEKE BRI —R, HFEKE 31.5 mm. Bi—RRME TR 1988 45 H 16 H, HFF/KE 14.8 mm.
IR B K RO R A PUAN B K B, 20300 17 H 01~03 I, 17 H 17~21 iF. 18 H 18~21 if. 18 H 22
~19 H 10 B Horp 32 2 KRR By 7E 18 H 22 B3] 19 H 10 B, 12 AN 7K &L 30.6 mm,
B /K BB RN A) A AE 19 HR R 2~3 hjd], 1 /NAFBEKE: 8.8 mmo MR8 B /K i o o R B H P/ B T 4
B /K BRI A A, SRR IA B R W R R [2],  ERhz L 1 Hh X 5 A K R SRS s L — s i A

3. MREBEMKRERGRET
3.1. BEXSE S

2017 £ 5 A 16 HIFGE(A 1(a)), BSELE, 200 hpa KRV IE FE P E VG 1) 4l 2 18— AN A Ao i 1 KA
X, ANEAE MG RRES N 58 IR S N BTV AR N o Gn b B il v o 4 XA S VRS SRS, IR4h S [X
NV R, 43 G R R R R U AR e 4R R, RS AR E, 19 H 08 B BEE REuEEE, P
1 HB X B K T 45

16 H 08 i, s X KW 3 B N B A 46 [ 2R, BT i o B AR AR 2, v Jb BB 21 5%
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Figure 1. 200 hpa height fields at 08:00 (a) on May 16 and 08:00 (b) on May 19, 2017 (isoline, unit: dagpm)
& 1.2017 &£ 5 B 16 B 08 Bf(a)F1 5 B 19 H 08 Bt (b) 200 hpa = EIH(FELk, Bl: dagpm)

AV R R, TR L TR DU R X AR TR SR AT (3], 18 H 20 B, HiARE, SUREEH
TNERZRRS, Bl il Db X AR YE 2R T, 19 H 08 B RURERBEREE L AL, 2 19 H 20
ISR A RN iR, A X B AKGE T- 25 (14 1(b)).

500 hpa i i3 b, AN 16 HIFFEE(1E 2(a)), BOP KRG FEZR “—H—F " A, Frih X oy mA
Bz, A DUMRIIMEE A — @ R 8, 85 vh i SR AN 5 SARA X i 2 <k b, A AR AN
R IZRE M AR . MR R E R, RIS T R, IR ARR T KRN R
EVE, SEEASABMHHE DUR TR T, (5 R B RHER, 75 b X il — U S — U 1
FLBAE I R B [4]. g 2 B — A M KIR, TERERTIGTE M SR 3 T, A R TR K% 2 Ak b
o KRS, BCA A POEE T, I RO R B K R SR TR sl Ak

PR RS AR, 16 R 22 EL R WS A R 1T AR IX 700 hpa & B AT BGEEIX, fELL)Z ) B R
RTX. F 18 H 20 B M 850 hpa F| 700 hpa Bl fz il A X 25 ¥ @8 X, HAE 850 hpa (& 2(b) LA
PG XN PE R I3, AR F KR HERS]. X8 19 HRr=E e s B KSR 4a R KR & B
500 hpa FAHLIEAT B AE R EE, ARITF =4 LTHEs), Renlie Ja P s sh i Eag | -, o KoK
R AR AR AR . MRTRAE R Aol LUt Bl Db X AEAR R R R A L3 it &
T, B FRAMIKESEMS, AR BN KRR RA . RBIREE T H RIS 4 RKIRZ&M6].

(b)
Figure 2. 500 hpa height field at 20:00 (a) on May 16, 2017 and 850 hpa height field at 20:00 (b) on May 18, 2017 (isoline,
unit: dagpm)

2.2017 £ 5 B 16 B 20 B¥(a) 500 hpa SE1HF0 18 H 20 Bf(b) 850 hpa =mEH(FEL, H{I: dagpm)

3.2. =EFHE

M FY2G 44 BRE =K FEH, WHEZER: WL OMXE ZN=00%, =Rk, gamak
BIZ W DLE AR B e B K. vk seFa i il 0 X B M X R S FE R AW R A A i AN TR R
B rRESEWER, ~RAKRRERES BRI SRR E[7]. 16 H~19 H, RE=FANGE TR
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RIEZRR, =BEGI SRR RIS KE, MALRE 160 km, =T5wiR-58°C, 19 H 01 B3 = M
FREm AR #ea), st — e, mVEEE— DY R, AR SRS RS, AR B A TR
b X N S KRR KT B, 5 8 KB K I BRI A5 1), 19 BB R KK = RIFE A B0k 5 e,
VLA AR P S LB R . = AITE AR AL B R s s G ks, 1% I 19 H 01 B2 07 SRR T
6 N/INBT, AR R TR G K E B K = R, 07 B G %= BB #R s 4 8%, Bk 19 B
08 B, 2 A=A 70 H BT h Ly 1 i X

MIKIK BT B, M 18 H R AR AL 20 iz 1 LT X A3 AT 5 KR AAL X, BE#E RN R G0N K Je
BEARBA I, SLERABIBER, 2 22 BPRLFREA = B 5 ik 2] T-66'CHI-60C, R EE
AKEREILE, KREFEE, 2119 H 01 BAKRIREG I NRIIKIRZ B, JURARNAIRFHE, FH AR
Bl X B2, SEREAKIRESE, NIRER RS R R R R A T 78 2 KT A8 ]

3.3. KRFEDH

Eeie s B 3(a)), 17 H 20 I E 19 H 08 I, 7£ E/RBEA-9 76 g i AL 3B K Ll FR A2 AE A 98 R 7K
s, FHAEE S PR SR E S N A R R 77 s, BRI AR T RO 7 KR (9]

@ (b)

Figure 3. (a) Specific humidity field (isoline, g/kg) at 20:00 on 17 May, 2017 and (b) water vapor divergence field (isoline,
g/kg-s) at 08:00 on 18 May, 2017

3.(2) 2017 &£ 5 B 17 H 20 B BIA(FEL, g/ke), (b)2017 4 5 B 18 H 08 BIAKSEIEH(EEL, gkgs)

IKIEHUE S (FE 3(b)E H, 18 H 08 I b gk X 3R Ab 7K VAR X, il iz Ll 11 b DX # IX 7 b 235
Bz, FEE]20 B, JLEEVEHH LT KT 20 BALRKIRE A O, BEERAXER AL, RIS
SXof ] 7 L 11 1 X3 5

MARXS IR E K, Bz L 118 X 850 hpa AHXHEFE WA 18 H 20 B (1] 70%~80/ %t i 3 K F] 90% LA I,
700 hpa #£1T 100%, b THIFIRZSIE4ERE, 5 RFEK IS BOAH XS B o

M5 18 H 20 BHHER o BT A MRBIXTEHERE, 500 hpa FATEX EEE 700 hpa b [1#EIX
T AN, 850 hpa {E X FEHI7EAML E2, 850 hpa B4 PH AL XA RE KU KU 028, 34 F1 T K
RIEAH EFLR[10].

i 50T 18 H 20 B (E HRSEA A FIFEK:

1) M 850 hpa % 500 hpa - AHE E25 &AL T =R IX, /KK 78

2) AHuALT 500 hpa #THT, AR E EFHEE) A 30 ) %A

3) M4 850 hpa b RIAVIAE X ) T JiEdanik i KV AT H4

MRS ELL M E, KSR i BUst @& A R 26 0 & e d iR TR) Be b, 4 850 hpa - IAIP) AR 2k
IS R G, BE K T8 45 1k, At B2 o MKV i R T [ 11], HARCA =B WmE
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Figure 4. Middle layer analysis diagram
& 4. pEDHE

4. EXRSE S

MRS ARG, B 16 H 08 I, s TGALTs AR 8% 2K (0 1 e 28 8 A RIS O 1A B /R i A8 14
VEALTH, BEE S ARG AW R M S, AR R AL I AW — DN IR R L, R RGEA
WA [ 26 AF N AR LBk BESS A E TR, — 80 V&, 50— i e A0 T, A2 o R
SR, T8 I AR A A AR AL A R HENAEAR R . SO 16 H LRI IR, ARHIF 4R T RS e 22 B L) K
KRS, AE17 H 05 B J5 28 O iRk B+5 hpa LU L. KRG AL ERERET, ZEpolti,
F 18 H 05 I IEAR KX 5e 488 A, BEUCKRR B T-45

4.1. \MHEEEEGFMSE ST

MR A HT(E 5), FIdih AMIX 8 HH MG, — N Es RS RE, 215 HAER, SEAE
i, 15 HRH&ESRIER] 354°C, HPHSIRWMAE 283°C. Mk SIREAE 15 HEBER 7T H&IK, &
BT -3.7Co BARMWIRE R S EYERE T4 24 /D o FEAWHREMIES AT, AWK RSBERMEEST
BT T 1A [12] 6
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Figure 5. Pressure, temperature and humidity three-line chart from 08:00 on 15th to 08:00 on 20th
& 5. 15 B 08 B~20 H 08 B A EIRIE =2k &
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4.2. NSEERNZHSHT

B 16 H 20 WFHET, FarRz il ok U 2 i <% B2 5K 958.5 hpa, 5 15 H&ALSE 961.9 hpa #HLL,
24 /NI I BEIEILE] 3.4 hpa. BlJE, SUEFFLEMBE LT, 78 16 HIEER088— M EL B BT T
2] 5 hpa, 4EFF— NEIAZENE BIF, X BB BT T4 S hpa, # 18 HEFHE G OIFLERE T, XA
B EFTZ 15hpa. 16 H 11 509 4r ik 8 KK, 2119 H 19 B 02 43 8 KRR, WA 4 KA K
A BRIEIA KRG 26.9 m/s, K J73K 10 Ko KMTEKIS BE 17 HA G 26588 TR 18 HAFHE T2 5.

5. BEMRKEIE
5.1. Ecthin (BRMZAMI4E) 850/700 hpa R IHteLE

7E 15 H 20 B4 850 hpa A7 b, 16 H 02 B 2 HIICZ BT — SR X, KIgkE & XIEEAR
HAEEZERIE, 16 H 05 BHF4G, Ath b2 R3gHBLEs ALX, XU 6~8 m/s, | 08 B AL XUIT a4 K
12~16 m/s, )5 850 hpa LA XG#E — B 4EFe b X, RETEXIT EARIEMAE. 75 18 H 14 B A HE
Hom, —BE4EREE] 19 H 20 B, X AN SZER RO ) SE b LR VA o

5.2. HEXHEE

Ecthin (RKPHZHM ) 850/700 hpa AHXTE EEALLS 5 FIRTIARLRARXS B, AHLIX 850 hpa AHX & M
18 H 14 B 50%~60/% B3 1 K 2] 20 B 80%~90% LA L, 700 hpa #HRi S BHZIL 100%, AL TAEAVRES
HYERFE] 19 H 08 Bf 2 J5, 5 imPE KIS BEAHXT R o
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RRKE . 13— LLX PR & A = SR

1) 7£2017 4F 16 HE) 19 HRREMEK . KX, 18825 IR 00 7 2V

2) 850 hpa A B 2.1 K7 VI 3B AF1E

3) B XIEA T & SR A H XA, AR KR IETT M, B R A AE I AR R I 9 R %A
AFEIRES

4) 850 hpa % 700 hpa A5 ELiE KT 10 g/kg 17 X 5 50 (/K VS0 S48 & DA

5) MERHHAH R A& B T oAb, AT DL HIR)E R EE & U132 3 B0 608 5 3 1R Tl 43 HH R TR 15 2
IR B LI BV A, ERRKIEX TR B, FIER RS EME.
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