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Abstract

On August 2-4, 2018, under the influence of the short-wave trough split in West Asia, a heavy pre-
cipitation weather process occurred in eastern Qinghai. The precipitation process lasted for a long
time, and the precipitation intensity and total precipitation is rare in the same period of history. In
the paper, the real-time observation data of MICAPS and NCEP data (2.5° x 2.5°) are used to analyze
the precipitation, weather situation, water vapor conditions, dynamic conditions, unstable condi-
tions and satellite cloud images of this precipitation process. The results show that the precipita-
tion process is mainly affected by the short wave trough split in the West Asia trough in the north
of Qinghai and the low vortex and shear moving northward in Qinghai, which is a typical heavy
precipitation weather in the north-trough with south-vortex. The water vapor transport in the
rainstorm process is mainly divided into two ways; one is from the Bay of Bengal and the South
China Sea through Sichuan Basin to the east of Qinghai, and the other is directly from the East Chi-
na Sea to Qinghai. A large amount of water vapor converges in the lower layer and is transported
upward to form a deep wet layer, which provides water vapor conditions for the occurrence of
torrential rain. A large amount of water vapor converges in the lower layer and is transported
upward to form a deep wet layer, which provides water vapor conditions for the occurrence of
torrential rain. Low-level convergence, high-altitude divergence and vertical ascending motion
from low to high provide dynamic conditions for the occurrence and development of torrential
rain. In the lower layer, the dry and cold air behind the trough from the short wave trough of the
West Asia trough converges with the southerly warm and humid air transported to the southwest
of the West Pacific subtropical high, and the atmosphere is in an unstable state. The development
of f# mesoscale convective cloud clusters near the 700 hPa shear line indicates that meso- and
small-scale systems are involved in this precipitation process.
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B K Bl Id 30 mm, B /NI K BT 16 mm [ B RN AE 2R RS (EPE IR X AR BB 5 X,
TR ARG, R, TR T RO AR, ISP 2O X R R AR AL, |
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PRSI R ol NV 2 P V5 B AR I I D BV ORI TR0k, RGP B I K e AT 34
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4.1. 500 hPa 3
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Figure 1. Precipitation distribution map of Haidong City
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Figure 2. (a) The situation of 500 hPa circulation at 20:00 on August 2nd; (b) The situation of 500 hPa circulation at 20:00
on August 3rd
& 2. (a) 8 B 2 B 20 A 500 hPa FREAL#; (b) 3 B 20 A 500 hPa FRRAL
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Figure 3. (a) The situation of 700 hPa circulation at 20:00 on August 2nd; (b) The situation of 700 hPa circulation at 20:00
on August 3rd
3.(a) 8 A 2 A 20 B 700 hPa FR7AEE; (b) 8 B 3 H 20 B 700 hPa IRRAL

5. BERIGFHESR
5.1. FKSHHE

5.1.1. 700 hPa &R4SE
IR A AU B T 2 3th O BI/KIR, 3B FEAG /KPR IR IR AN B i B R X [16]. 8 H2 H O
i 700 hPa i (] 4(a)) R rT LB H, D 00 A R T R0 o o 25 VI 0 AN W e ) G I 2R 3 i K iR . &)

DOI: 10.12677/0jns.2020.84042 323 H R E}


https://doi.org/10.12677/ojns.2020.84042

12 I (151 4(b)) 32 & RIS, DY )1 S S 1 B P e 1 D 0T, M r R A kg5 . 3 H 0 (] 4(c))
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Figure 4. (a) The 700 hPa jet stream at 0:00 on the 2nd; (b) The 700 hPa jet stream at 12:00 on the 2nd; (c) The 700 hPa jet
stream at 0:00 on the 3rd; (d) The 700 hPa jet stream at 12:00 on the 3rd
[& 4. (a) 2 H 0 BF 700 hPa 23t ; (b) 2 A 12 B 700 hPa =&3it; (c) 3 B 0 Bt 700 hPa &3 ; (d) 3 H 12 B 700 hPa &R
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5.1.2. KRBEHUEIFE
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Figure 5. (a) 700 hPa IFVQ chart at 08:00 on the 2nd; (b) 500 hPa IFVQ chart at 08:00 on the 2nd; (c) 700 hPa IFVQ chart
at 20:00 on the 2nd; (d) 500 hPa IFVQ chart at 20:00 on the 2nd; (e) 700 hPa IFVQ chart at 08:00 on the 3rd; (f) 500 hPa
IFVQ chart at 08:00 on the 3rd; (g) 700 hPa IFVQ chart at 20:00 on the 3rd; (h) 500 hPa IFVQ chart at 20:00 on the 3rd

5. (a) 2 B 08 B 700 hPa 7k ;KBEEUEE; (b) 2 B 08 B 500 hPa 7KRIBEHUZE; (c) 2 B 20 B 700 hPa 7k 5B £
BUEE; (d) 2 B 20 B 500 hPa 7k SiBEHEE]; (e) 3 H 08 B 700 hPa 7K SIBERMEE; (f) 3 H 08 A 500 hPa 7k ;5
BEHEE; (g)3 B 20 BF 700 hPa 7K RBEEEE; (h) 3 H 20 B 500 hPa KRB EHE E
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5.2. BIAHFE

5.2.1. REIHYHIE

W5 102.5°E fif i A 2 BT I, FE0T EIHET 2007, 2 H 06 BF (14 6(a)), #4< 438 700 hPa P A
IEW Ly, hOMEE 24 x 100 s, 2 [ 12 (1] 6(b)), IE#EH L AR EMER 7, B T3] 500 hPa
BT, w2 A S8R X . 2 H 18 B (] 6(c)), A R)Z IR B2 D BEIRES, )2 (1 67000 B A S 5
3 100 (1 6(d)), IEIRFEF R HIEZR, AR ARZU0R 8 IR L5, 300 hPa i DA b4k 47 i B2 X 4%
i, ARZATEIAI . =2 RAEA A E O R T IR AR %M. 3 H 06 B (& 6(e)), WAL
P AR N 16 x 107° s IR E X, AR TTANTZIERIE X, 2R 10 5 5 A T aamn. B2
(G P SR P AT ka5 . 2 12 (K 6(F)), #E4R 52 700 hPa BT SR N 12 x 107° s [ IS
s, 7E 400 hPa FHTthA —NHEE A 10 x 107° s (Y IEFAFE o 7E 300 hPa i BE LA A g . 18 B (1]
6(g)), 7E 500 hPa FfiT B IERE G, (BRI FEES . mET A fRERX, HiEEoaym. 4 H
0 B (K 6(h)), )2 BIE R FF O BRI 50, E 2 FLIE IR FE X o BE PR 2 400 hPa . Fkikz #b, 200 hPa
BT H B — S5 PR TR FE R0 o 06 B, RJZ I IERR X R WRSS, iR e, MokaTam.
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Figure 6. (a) The vorticity at 06:00 on the 2nd; (b) The vorticity at 12:00 on the 2nd; (c) The vorticity at 18:00 on the 2nd; (d)
The vorticity at 00:00 on the 3rd; (e) The vorticity at 06:00 on the 3rd; (f) The vorticity at 12:00 on the 3rd; (g) The vorticity
at 18:00 on the 3rd; (h) The vorticity at 00:00 on the 4th

[E 6. (a) 2 H 06 B;RE; (b) 2 H 12 BHRER; (c) 2 H 18 FHRER; (d) 3 H 00 BHRE; () 3 H 06 FHRER;
()3 B 12FERE; (9)3 B 18 FHRE; (h)4 H 00 FHRES

5.2.2. HUEIHYHIE

SR P KRS R A RV SRR T B 78 /2 7KV DAL, e M AUBE GRS A m S i 2h 11 %A% .
7Y 102.5°E fif H #50RE 28 BRI T P, JExS B T . 2 H O ET(I 7()), AR XA 2 52 97 R s il
SIS IR, 500 hPa 2 B LA B2 IEBUEH], RIFEECRAE. 2 H 6 B (& 7(b), ¥ ARMXAK
JE M HRE R, o= & TS 2 350 hPa B2 T . 12 I (] 7(c)) K2 56 M ey = i 1511 ik i 59 ik
5503 H 0 W (1 7(d)), H %) ) S700RE X 9 B2 ek 55, e JE Y IR IO X s AR sy, HLAE 200 hPa A1 300 hPa
Z AR BRI ok, TR N-10 x 10° st 3 H 6 (& 7(e)), HIRJZE M IE B X o T 1 58, {HIE
FRORE X e £ PG 21 400 hPa LR s W22 s X 4%, REIEFEARE. 3 H 18 B (& 7(F), KZEMIE
Bk 5g, 500 hPa~200 hPa FXJ\%FF#%J GRS, HEGZ RS . 200 hPa =L A
SR IEBUE G, SREEMA 10 x 107° s7h, RAEACIRA. 4 H 0 B (E 7(0) TR Z GRS 2 5 AL S
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Figure 7. (a) The divergence at 00:00 on the 2nd; (b) The divergence at 06:00 on the 2nd; (c) The divergence at 12:00 on the
2nd; (d) The divergence at 00:00 on the 3rd; (e) The divergence at 06:00 on the 3rd; (f) The divergence at 18:00 on the 3rd;
(9) The divergence at 00:00 on the 4th; (h) The divergence at 06:00 on the 4th

7.(a) 2 B O BEQIAE; (b) 2 B 6 BYEUAE; (c) 2 B 12 BHHUAE; (d) 3 B 0 FREUAE; () 3 H 6 BTHUAE; ()3
H 18 BF&0IAE; (0) 4 H 0 BEgAE; (h) 4 H 6 BTEUAE

5.2.3. EHEFIAFFE
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Figure 8. (a) The vertical velocity at 06:00 on the 2nd; (b) The vertical velocity at 12:00 on the 2nd; (c) The vertical velocity
at 18:00 on the 2nd; (d) The vertical velocity at 00:00 on the 3rd; (e) The vertical velocity at 06:00 on the 3rd; (f) The vertic-
aI velocity at 12:00 on the 3rd; (g) The vertical velocity at 18:00 on the 3rd; (h) The vertical velocity at 00:00 on the 4th
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5.3. FTRERERFHE

S PR B P AE AN TR B AR ik AN iz 3, i B Zife B4 — @ BIAER 8 2. B A AR
(AR AX R 08 T 436 o e J T Ao 2 VA I 5 AR TG BB V0L T HLFG v B DX AR AR A0 5 2 T 9 DCORT B8 T K e ik
AEVIBRR, FTLAn] DU B AL E 2w TR 1) — AN E AR AR[17]. ¥ 102.5°E fUBAH 4 A0 iR 1) 22 B
HImEE, M2 H oA 9(a)), #EARHIX 700 hPa &2 DA AT 478 80°C, R AKX AN
FERERRIE. ZJRIEM B SAR ST E. 2 B 18 (& 9(b)) A 45 b 25 iB A 24 A iR A 1 U
59, EAIRT 80°C. 2 HIEHE| 3 Hk F(1 9(c)), MAH SR EE R AYERFTE 80°C~84°C 2 W], 4 H 0 K
(E 9(d)IF4E, A SR TFIRIRES, KAEEEETE TRE, BKEEL R

potential pseudo-equivalent temperature °c potential pseudo-equivalent temperature °c

300 300

400 400

— 500 _é — 500 E
g =z 2 =
3 s 3 k=3
(0]
4 :<'1:> 4 T
700 700
850 850
1000 1000
30N 35N 40N 30N 35N 40N
76 84 92 100 108 116 76 84 92 100 108 116 124
@ (b)
potential pseudo-equivalent temperature °C potential pseudo-equivalent temperature
300 300 .
8 8
400 400
T>.) 500 _;cE’ T>.) 500 iE‘,
g 5 3 S
[}
4 £ 4 :t'l:J
700 700
850 W 850 —f
1000 1000
30N 35N 40N 30N 35N 40N
76 84 92 100 108 116 68 76 84 92 100 108 116
© (d)
Figure 9. (a) 65 chart at 00:00 on the 2nd; (b) 6 chart at 18:00 on the 2nd; (c) 6. chart at 18:00 on the 3rd; (d) 6, chart at
00:00 on the 4th
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Figure 10. (a) Infrared cloud image at 20:00 on the 1st; (b) Infrared cloud image at 09:00 on the 2nd; (c) Infrared cloud im-
age at 20:00 on the 2nd; (d) Infrared cloud image at 02:00 on the 4th
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