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Abstract

By using the fusion precipitation data of China automatic meteorological station and the Climate
Prediction Center morphing technique (CMORPH), the National Centers for Environmental Predic-
tion (NCEP) reanalysis data and the temperature of black body (TBB) data from the Fengyun-2E
(FY-2E) satellite, we analyzed a rainstorm weather which occurred from 30 July to 31 July in 2014
in Sichuan. The results show that: 1) The rainstorm occurs in the process of splitting the low
trough of the Plateau Vortex to the Sichuan Basin after the Plateau Vortex moved out of the Pla-
teau. The rainstorm is located in the front of the low trough and the rain zone is from southwest to
northeast; 2) During the rainstorm, the subtropical high stretches westward to the south of Si-
chuan. The warm and wet air from the South China Sea is transported to rainstorm area. The
rainstorm area is in the water vapor convergence zone and the low layer of the rainstorm center is
in the state of convective unstable stratification, which provide favorable water vapor and thermal
conditions for the production and development of the rainstorm; 3) There is a positive vorticity
advection area on the east and southeast side of the plateau vortex 700 hPa at the beginning of the
rainstorm. This shows that the positive vorticity of the lower layer is developed, the convergence
of the wind field is enhanced and the rising motion is developed, which is beneficial to the produc-
tion of strong convective activity and the precipitation process. It may be the driving force for the
rainstorm process in the Sichuan Basin. According to the analysis of the apparent water vapor sink,
the apparent water vapor sink in the middle and low layers of the rainstorm area is obviously de-
veloped during the rainstorm, and the negative distribution of the apparent vapor sink appears in
the lower layer of the late storm area. This shows that the latent heat released during precipita-
tion increases and the atmosphere is heated, which in turn plays a role in the maintenance and
development of the system. It may be the energy reason for the rainstorm process.
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e SRR R AE T R e SR A E RS LR R AR T B B AR — R RIER RS BT
JEAIRIALE 500 hPa b P& 48 ik A S SRR MR IR R ARO[ 2 X 500 hPa i IR i A 78 S
FEIZ1]. RERZHEEFERRERREEESRIHET, EErmRRRngeApt e, FeEmE
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Fbth DX DA R B VA i 4k S Hh 1 B /K S AR AP (RN B2 G 2R, v R AR ) /K 52 B 4y v TR R o B 5 5 g
BALHIFZI[6], [FIES WRE A0 AN [F] (1 2 50k 7 568 1 BRI i (82 3l B 4% LA R o P TR B0l s R LA %
KIZE R 7] A2 JE AR AR R ML 77 1T, 1 AR A2 Wi 23 B RS A 82 2RI 7 R L TR AR AE
JEARIAAE BB BUES SR, 1 Bk 45 9 JAVRR TLE JL R R W Bt 3= S 8] [9] [10] [11]. ¥ SRR EE K
/INFEIE e JE AR R R R AR E M, T 5 B i R RS Bl B R e e 2 B sg [ 12], I B 2 AR =& B
FRIVA 23 S0 TR JEAR T A AR A HEAE T (1310 BRAb, Bk v A 5 06 36 Bl th 78 v SRR R A i R v A7 —
IERBRAEEHLEI[14] [15]. ELWi M 5T, 500 hPa {5 1E 76 FE X 25 A543 DU )1 | 2 bR J2 70 P 43 21 3 o,
T N5 B 5 A P R IR e AR S kR, G R T RR[16] [17] [18]. IEAFER, —Leir M sk 5l A%
JEARIR AR K R 23 Hr R, MEOCHIEFE R, AE IR Q 2% LA BAH X W e P 1 /K ST 23 A1 5 Ja 7S 7N 11 B
KA — 8 TR R o IR AR S T B E FE S R K X KRB JJRHE, ARJE N IR B S i 2 A A7
WREERIEN JIBCE[19] [20].

PLERFFLFEE T AT S RS AR DL A ™ AR ZR R AR (AR o AT BL 2014 4F 7 H 30~31 H—1X
e R v SR A 0t DY )1 2 3 o 1) 2 W R A R, X R IR R SRR AT 2 W b, DA A AT AR
o 2 v JE AR B KO R A

2. BRI S RMERESR
2.1. #HRLEEL

AR SCHTH Bk A 3 E E A B TR O (NCEP) R EI9IZE H 4 YKIF 1° x 1° FNL FR40 A5kt A [ Hh
HA K55 CMORPH flA 11 0.1° x 0.1 BB [ERE TR PL A 0.1° x 0.1°1F8 Rz TLE (FY2E)H 24 AR
T ZR
2.2. EWEREHR

2014 4E 7 H 30~31 H, SZ23&ERAGR AR, DR PEHRR A T — RN RO, W 2
VG e 2 AR AL E ) AR e A3, st 2 AL T PO ) VAT JE L, 24 h RERE /K 23 78 2] 210 mm A1 150 mm
(& 1(a))o NiZ 6 h BAR /K B 205 1] UL 1(b)~(e)), Bk om Mok it e 3 8% A 7E 30 H 18:00~31 H 06:00,
H 30 H 18:00~31 H 00:00 131 H 00:00~31 H 06:00 f] 6 /Nt SFA R /K 245153 80 mm P E. Rk, A
SCEZLRL 30 H 18:00~31 H 06:00 55 2 7K i [8] BRI T80 G 43 4t 1 IR 3k R I A2 1) A2 R R LA

3. RFAIRS R
3.1. RMRSEMWARGSH

3.1.1. BEHRIBIHE

BWRAEEMKRERFILA T ER. M 500 hPa & &, 7 H 30 H 12:00 (& 2(a) 2 /W A
AT, FREFH IR AR A X AAE — NS R GGE )-S5 R MIRIR R R A AR A i), o S Stk g
N R 0 s EARR AR Z N HEH =B8R . [, Bl#GE S RO R, HAME
T i A PR M 25 SRt S 00 )1 2 227 H 30 H 18:00 (K 2(b) B R AN, R i A7 B ase 2>
¥, (H @ EARIA R 2L — A, (RAERTA R T~ R W R . Bhir, @B m R — A, R
A1 P 2R B AR 4 8 ) R T X i /KR . TEREAS B AR DU )1 B2 1) 500 hPa (KA — BLAEAE, HE 7
H 31 H 12:00 (EEE), @RI TEACEE3), D)1 B2 RCREE @ s, Bl #viy s O s iR &2
SN TR, BRIR R RS A L
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Figure 1. Distribution of preciptation in Sichuan Basin (unit: mm). (a) From 12:00 on 30 to 12:00 on 31 July 2014; (b) From
12:00 on 30 to 18:00 on 30 July 2014; (c¢) From 18:00 on 30 to 00:00 on 31 July 2014; (d) From 00:00 on 31 to 06:00 on 31
July 2014; (e) From 06:00 on 31 to 12:00 on 31 July 2014
1. M) ZMETESHE(EEA: mm). (a) 2014 £ 7 B 30 H 12:00~31 H 12:00; (b) 2014 £ 7 B 30 B 12:00~30
H 18:00; (c) 2014 £ 7 A 30 H 18:00~31 H 00:00; (d) 2014 £ 7 A 31 H 00:00~31 H 06:00; (e) 2014 & 7 B 31 H
06:00~31 H 12:00
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Figure 2. Geopotential height at 500 hPa (unit: dagpm). (a) At 12:00 on 30 July 2014; (b) At 18:00 on 30 July 2014
[& 2. 500 hPa S EIAH(BAAL: dagpm). (a) 2014 £ 7 A 30 H 12:00; (b)2014 & 7 A 30 H 18:00
3.1.2. FRIERD

7 H 30~31 HX = PREFY-2E)Z 40 = Wi (TBB) 2 (B 40 A il W, # W R AERT(E 3(a)), PU)IZHs
WAETE A = [, (HE 5 5V R IR/ 30 H 18:00 JF46 (K 3(b)), AT 75w 58 19 X i 2 [ Peid
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Figure 3. Space distribution of temperature of black body (TBB) data (unit: °C) of the Fengyun-2E (FY-2E) satellite from 30
to 31 July 2014. (a) At 16:00 on 30; (b) At 18:00 on 30; (c) At 21:00 on 30; (d) At 00:00 on 31; (e) at 06:00 on 31; (f) At
12:00 on 31

3.2014 ££ 7 B 30~31 H FY-2E TBB Z &S (BL: °C). (a) 30 H 16:00; (b) 30 H 18:00; (c) 30 H 21:00; (d) 31
H 00:00; (e)31 H 06:00; ()31 H 12:00

KIEALFE, oA At = TSR <-60°C, 1 2 M AL 3 R = F AR R R . 2 J5 P = 3%
Wit BRI —ARALER(E 3(c)), X 5 AW 24 h BREKEZ A0 A—F(E 1(a)).31 H 00:00 (&
3(d), Xz PO E R R e A, HEIEXR A LA AL . 2 31 H 06:00 (K 3(e)), =PI IH7E4
5. 231 H 12:00 (] 3(6), 0T iiEshik s 9, PR KA o, (ARG AR O 2 24 28 i
DX 1 %o L Bh A

3.2. YIEBEEIGD

3.2.1. FKIEHE

K 4 2}y 850 hPa /KIKIE &R i . HEATHN, K)Z 850 hPa /KK EERErm X, &7 6. MM
VU F kb izt . 30 H 12:00 (15 4(a) 2 W R AT, AKVIEERAE O T BN AR 3 HLIX, 17 VY )1 7253 Y
KIREIEE TS 30 H 18:00 (] 4(b)), AKIREFEFFLA A VY )| G AR ra 0 F8 8h,  HORAE oA T H R,
B KATE 10 ghPa s em™ . 31 H 00:00 (1] 4(c)), /K¥<i8 &AM PO A6 3h 2 A e, Ak
TN AR AT R HI/KIR. 31 H 06:00 (5] 4(d) PG, PN /KR iz B 20855

] 5 4 850 hPa /KIIEEBE /2 4. 7 H 30 H 12:00 (4 5(a)Z M JFUART, 7 ot 36 5 2 R HUKIREE
HiorAi. 30 H 18:00 (1 5(b)), #Edb KX AKEEE X, O EE#-2 x 107 ghPa™s"em . 31
H 00:00 (] 5(c)), BEANRHIEA N KGR A X Arizh], O EEE-4 x 107 ghPa s em 2. 31 H 06:00
(] 5(Q) U, Bt R 43 i X AR SR KV SR B o A B R T ARk 35 7 2%
3.2.2. HBAEYE

30 H 12:00 (& 6(a)), #2600 hPa LA N NEAH ARG EEEEX, mAFOLE] 362 K, K
R RAETRERSCWATEE . 30 H 18:00 (K 6(b)), B OMEEANEEZGIThA ERIE, 352K
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Figure 4. Space distribution of water vapor flux on 850 hPa from 30 to 31 July 2014 (unit: g-hPa "s™-em ™). (a) At 12:00 on
30; (b) At 18:00 on 30; (¢) At 00:00 on 31; (d) At 06:00 on 31

4.2014 ££ 7 B 30~31 H 850nPa KB E B S H(EAL: ghPa s em™). (a) 30 H 12:00; (b) 30 H 18:00; (c) 31

H 00:00; (d)31 H 06:00
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Figure 5. Space distribution of water vapor flux divergence on 850 hPa from 30 to 31 July 2014 (unit: 10~ g-hPa"s "-cm™2).
(a) At 12:00 on 30; (b) At 18:00 on 30; (c) At 00:00 on 31; (d) At 06:00 on 31
[ 5.20144F 7 A 30~31 H 850 hPa 7K RBEHE Z B H 7B (BAL: 107 ghPa s -em ). (a) 30 H 12:00;(b) 30 H 18:00;
(c) 31 H 00:00; (d)31 H 06:00
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Figure 6. The pseudo equivalent temperature vertical section of the center of the large value of precipitation (32°N) from 30
to 31 July 2014 (unit: K). (a) At 12:00 on 30; (b) At 18:00 on 30; (c) At 00:00 on 31; (d) At 06:00 on 31

& 6.2014 £ 7 B 30~31 HIAMKXREF LG N)WEESMEZEEREERA: K). (a) 30 B 12:00; (b) 30 H 18:00;
(c)31 B 00:00; (d)31 B 06:00
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Figure 7. The pseudo vertical velocity vertical section of the center of the large value of precipitation (32°N) from 30 to 31
July 2014 (unit: Pa-s™"). (a) At 12:00 on 30; (b) At 18:00 on 30; (c) At 00:00 on 31; (d) At 06:00 on 31

[ 7.2014 5 7 A 30~31 HiBREKKREFR OG22 NNEEREEELE(ELL:Pas).(a) 30 B 12:00;(b) 30 H 18:00;
(c) 31 H 00:00; (d)31 H 06:00
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AR Z AR, SR TR R E AR T 2R 30 H 18 I (B Bl R AR 1 AR
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Figure 8. The pseudo vorticityvertical section of the center of the large value of precipitation (32°N) from 30 to 31 July 2014
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Figure 10. The apparent vapor sink vertical section of the center of the large value of precipitation (32°N) from 30 to 31 July
2014 (unit: K-(6 h) ™)
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