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Abstract

This article uses conventional observation data, Doppler weather radar products in the Ili area,
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FY-2D satellite cloud images, wind speeds at different scales, divergence, vorticity and other phys-
ical quantities to analyze the large-scale circulation background from May 12 to 2018 the forma-
tion of a heavy rainstorm in Bozhou, Xinjiang on the 15th. The results show that: 1) The main rea-
son for the occurrence of heavy rain in Bozhou is the joint action of the high-altitude cold trough
and the ground cold front. 2) Prior to the occurrence of heavy rain, relatively little precipitation
has occurred in the Bozhou area, which not only benefits the humidification of the air, but also
strengthens the water vapor cycle, providing water vapor conditions for the heavy rain. 3) In the
early stage, the convergence of the bottom layer, the divergence of the upper layer, and the unsta-
ble temperature stratification of the upper and lower layers have created thermal and dynamic
conditions for the occurrence of heavy rain. Therefore, the trigger mechanism of the local heavy
rain in the Bozhou region is the combined effect of the south pressure of the temperature trough
located on the south side of the Balkhash Lake, the strong and continuous upward movement of
the Bozhou region and the topographic effect.
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FWAREREERTZ —, BTFER bt amERHFEANMI IR E, Bl hTA
A RS AR GEAH B 2 (8 R AR A P T = A2 0, T 2 R Y B A 2 mT DA A rh /N R &R &8(1] [2], FRER 22
& H 20 208 80 FAUR, WU IRXTR R TREAT TSP FE[3] [4] [5][6], (HEFEXS T 5mx iR MWL 2
LT RIT. e, b, BARIEE X . AT RS 56 0F . R AR AN AL R
S Ml S TAESAN TR T AR MW, s VR A FEIRA A RS AR AL 1% SR I
TN B, St T BUR BB AR AT (7], SR TGS T 985 M ) 50 SR SRR FE 2 B A b o
£ 1986 “EiK S 1A AN CHraf KK S TR BT IT) iR E] 1964 FEAERRA HUCRH G, KRR
FAE B T ARG ST, I HIBUS TR R4,

Bl b E YL — SRRV R R, B, MR AR R A L X B
SREEIK, XU K I 2 D SRR B RYUCH RIS, BARULAERTEE, BRI R THIE B, HE
I 2 RS L DOV R R . R RS BRI . A BRI BRI APk o) M S R VAT 2 Y R A
MR EERRKE LG RN, MRS SERARE S, 8% IR M IR B E 8 i H A%
ROTEL DI RELL SR EE KR P SR RR A, (TR A AT A AN R R, RS AR R &
RRFM R EIL 40 2R BWRAZEDTEFHRMMERER, A OKENIART SN BRI 12 K7
PrNT, H AT ALSR WL X 2018 4F 5 H 12 HZE 15 H— X R RBEKBIRME, PL T X 37 2 5 L
o PisaviBHEoR: 1958 LK, HIRMXICHAE 5 ABCAH MBI KRB R, ZRY, MY TEEHR
SERATIR R BHFE T SRR TEABT PN, A 5 51RO TR . DU BO T %2808
SRR RBETT AT FORRCR L, A SCAE R R R G803 AtE 25 5 70 Mo 9B AR LIX 2018 4
5712 2 15 HER R ORFHAR Z 80 FL R T TR R = AR, s B AR, e
WAHERRTE, 94 JE AR SR B TIUE TR AR B B 55 B T SR — € i 25 .

DOI: 10.12677/ccrl.2020.96068 618 AAEAR I I i


https://doi.org/10.12677/ccrl.2020.96068
http://creativecommons.org/licenses/by/4.0/

A I » BRH DLR I 55

2. FERSERRAEEIEGR
2.1. ERAE

ASCHEH 2018 45 A 12 2 15 HFEEN X 5 @ il vee . B K TR SR AL ZERN FY-2D &
3R DR = ETORL BrsE it Hh X 25 8 RS HRIE TR NCEP/NCAR 3% H VYR E /M FERH A HE%E 17 % 19),

B K B 20 A T B, B 24 /NRFRROKE R T 6.1 /N T 12,0 2K e, KT 12.1 /N T 24.0 =K
R, KT 241 /NT 48.0 =K NFEM, >48.0 ZKNFFREM; 1 /N FREKE>10 Z2KEE 3 /Mt Rt
IKEKT 20 =K K UL b2 UMK R K
2.2. RESR

M T R LR H 2018 45 5 A 7 HHUMN Mk A K, HFEKEBR T 13.4 22K, MR R,
B[Rz 1l 1 S I B K, AT S IR B KR 2018 45 5 13 HHIUN il X R b KB R4 1 R 4K
RIAEL, ATRANE | AW S A 13 HEhzh DX 5 H oK EE S T 49.8 222K, i HrsEbs ek E
CAB R TR M AR

Table 1. Precipitation situation of automatic weather stations in surrounding regions on May 7 and 13, 2018 (unit: mm)
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Figure 1. Hourly precipitation (unit: mm) in Alashan pass region from 3:00 to 0:00 on May 13, 2018 (unit: mm)
E 1. AL O#X 2018 €E 5 B 13 H 3B E 14 H 0 BHR /DB FEKEEEAL: ZXK)

201845 A 12 H 082 5 A 15 H 10 B 17 [X A& Ji 14 X 35k 5 Bl vk #is T 15 17 X R 11 FEK 7.2 =K,

DOI: 10.12677/ccrl.2020.96068 619 SR AR


https://doi.org/10.12677/ccrl.2020.96068

A AR« BRETL/R I 4%

IR RTFEEK 3.3 222K, R R IFREK 3.8 220K, TRTHL il 1 R HREK 49.8 220K, HUURIE WL 2 Pk 5
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Table 2. Data of regional automatic weather stations from 08 to 10 o’clock, 12 May to 15 May 2018 (unit: mm)
F2.20184E 58 12 HOSBTE 5 B 15 H 10 IR EHMEREEREBA: ZXK)

b4 EHEF %2 e H A e H A e H A & H A EHEFi% 2
KEH G YR G BB PG R WNEHE
B 24 /TR K 76.6 72.1 67.0 64.9 63.6 55.3

3. BN TRMEERNARERRE R

S3HT 2018 4F 5 H 12 H 20 I 100 hPa PR E AR E H(EIR&)S H 12 HAERKIE 6 A s 26 5 S R —
AL, T R 2 B A C R A PR A e A S BV 1 R e DA R A R I 2 ST ) 8 4 DX 3 R R X
R R R A, HARu e 75°E L, S5 A 13 H 08 B W m A B ARGy, L R AR O T B
BT, AR — s R O TEPU AT B, 5 O 13 H 20 B, A FEERSEEE BRI VEA, iR
B BTG, TR s R AR VGRS . I B AT RIS, TR AT X S R SRR E
FAINGE T BT M b DR P 26 B L X 2 TR R KPS, P R RO KPR — b b B B AL X k3, ik
PRV K R AEFR A RIR AR, RIS P R EERHR RGN R A R BN BRI T IR R R 5.

2018 45 H 13 H 20 B}, 14 H 08 i} 500 hPa fi7 %15 FE 37 (KIRE), 7IF& H 500 hPa WOEER Y 5 H 12
HE 13 H—BE4ERFpiiE— G AR, 1M0a AU 2 5067 T 5 4 R Ll R S BT, 55— T
6 P A S 3 e X, 78 o P A R AL A —36°C (A s, T BT A0 WO IR s A5 7554 B f b 2 37 b g,
HES)) 1 B kb 5 BT A R R A VA B T, HAE P8 PE AR R b X % B AR A6 78 e 1 IR R A, A A
IO FR AR A S R A, A S HERN, 5 H 14 H 08 A s BT A48 I R I A 7R3 % 42 B R W3 B U
BRIV R IR S LT R X AT A, KVOEEST R LR TR, AR TR E KIS R, Hilk
[ B 25 Al E AR RS b R PR S, A S S E R AL X HERR T e R s 78, RS BR HEL E xt
W RARERAE T AR R, HT AR, ORI L, XN R Ib X i T — R KR
S, HES H 14 H 20 582, M@ EHRETE 700 hPa A7 34 = 3 h 4R il —H &
W R HLAE R 1L R A EA D0, 75 13 H i FA U rnsk, sl T EFHiEsh, Jedk—m
BT KA., BRI AR T AKIR A BN J1 5 F, 1E 850 hPa i ¥4 i 3 AEAE — % AL T 1)
10 S T N P VA s 1 oL e S s e i CIE AT MY R o1 )

B 2018 4F 5 H 13 H 08 B} 200 hPa X7 ([ 2) ] & Hi Ik 58 P b X A BT 2 A 75 IR, T S 4l T
45°N PfHT, RO B IR B 54 mys, T FEK XA 7 B P X SR RN CTIX R, 78 2 i i Ik
A f 22 R 58 A, R W22 AR B 7532 DX 1 f 78 IS S R TR R R . B8N KA R R Sy
Mol g, HouRmraBETESey K, AIREMNHRAER, s 2R e AR T A RENEE
LT, XE— DA R TR A BTSSR SR DA AR A LTSS, W — 5 T RRA L
AEACMAFAE A SRR O 2 T BN AR R 2R G = 2B R, AL TR E SR A B A
— R, AME RGN R R T R U0 &A1 B0 R AE IR A . 74k, SRFEKEX —EAT
Al By KA AT, Fo & PR X, Uh B AT B /K VR E RR R A, X A Kt 1A R KR A

MEL bk G, AR T X R K B, HIRASRE VLB sk ] L= A KB . N T gk kst —
BRI NRERS RS S HYELEIZB T RN 75 TR 7 b7 28 06 7= A 10 R PR Rt — 2D g .
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Figure 2. 200 hPa wind field at 08:00 pm on 13th, 2013 (The shaded area of
the 200 hPa wind field is the area where the wind speed is greater than 40 m/s)
(unit: m/s)

B 2. 13 B 08 At 200 hPa K% (200 hPa KIFABARX A MR AT 40 m/s BIX
WAL m/s))

4. PINREXS RS
4.1. P REFF

201845 H 12 H 20 i} 700 hPa R F/K IR IE S (1 3a) kB H — 54 K UVBAFLE TPl hoh O F23 ffif,
FERAT 7 L 11 A2 vFE e 7R 72 A P A6 XS P R U DDA R XU 4R A5 13 H 08 I ¥\ UIZ8 4G Firinsik,  Jnjél 1
FTHiEs), KULATE R KR RS, ARSI, X UG N A R T KA
REHE, KIRFM B BB I FAFA R T KRR, TERR R AERT, EURWE AT DL R X A 75 R X,
TAEHUN 25 R P A, B R A3 LA R 14 78 R BRSO A T B /K X Ak 7KV, HLAE 17 T XU 7 XL
FEMERTT, NBEMIREE T M FIKIR &M, HERThIL O X R WARFRIR N E R ME 13 H 08 K
850 M M/K B E (& 3b)/ #7175 13 H 08 I 850 hPa X% b, 45°N £ 50°N A — % 20, 1HE7 M
PEAE T, I H YRR AR, FEK X AT im0, M 12 H 20 B2 13 H 20 B RGE F 4R
G, 12 H 20 BHE B e 4G —AERHROR KB R B X, FH7E 13 H 08 B DA R %

A RIS SE) J il ZALHEIKRE . 04T 500 hPa BRIESEE M 5 A 12 HE 13 H—BE4EF i
—H AR, BT SRR X, — SRS T8 S T, 55— AE AL T 76 PG40 R 2 O e X,
FEFPAREAL A -36°C A HL, SACRRE NGRS, G i At SORUInsE, 30T 5 b A = Al
SRR X SRR, SBASAE T, RPN R R AR L TR AR, A AL
AR S HE S, AR, S A 14 H 08 i sk PUT 146 D R G AR B8 & B R AT BT, A
AT VG R SRS 0 T X A A, KIRIEIEFT TR Db 7e, 484 TR KIR %4k, s H 12 H
08 i} 850 hPa I ¥4 b, T FEREAL T EU/RMEATBIACO, Jbam 0w vl 52 il B2 a P i), 1 B 1 3 iy 2 v A,
R NERE, HEZERRER T 30C, NEWHFAERME T AR II %M. 850 hPa HIZEMHELA T
72°B~75°E (PH R~ L)~ 7E 45°N~55"N {8k 4% i [ P9 A DU BRI R 48 T e -9 CAT24 by, BIX AT 1
Wfe ZJEH 5 H 15 Hilk BEAE N s2m N X, FFE 15 HiRIREZE 25K, 500 hPa By HOA T
PEAARIEALES, Al h-32°C, e R, (fm T flhd S Ut B mtheinag, fEK
TRA T35 R BRI B T B 154
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Figure 3. (a) diagram of wind field and water vapor flux at 20:00 on May 12, 2018; (b) diagram of wind field and water va-
por flux at 08:00 on May 13, 2018 (the marked area in red is xinjiang region, the vane in purple is (unit: m/s), and the water
vapor flux in unit: g/cm-hPa-s)
3.(a) 2018 %£ 5 A 12 H 20 BF 700 hPa KIFFACKBEEE. (b) 13 B 08 Kt 850 RigFIACKREE (L EFRIZX AH
BX, ZEAXNEARERL: ns), KRBER: g/em hPas)

4.2. WRE=ESH

S AN TSR R FR A2 B T St PR RGNS R EE & W S5 BRI = A2
MAA R R — REUE KA. DEZEHNTHANRERS, @I 20k UL BIE#, Mot
AR EAE FH 00 ) TR [8].

SREN T s R RN A& —, T ETHEE R BT REE S, mEE B AL A
191, R K m s 2 FREX, M2t TEs, XEFHTFENK7E10]. TERE
REFLScHh, SeBebh R = A, BN RS RGN AL RIBSHA, e s 2R EE, 5T
CLFGI S W AL, mastsE 4, 2018 45 H 12 H 08 B & 4a Fios 12 H 08 KA B RIE EURBE AT
WAL A, N B2 R, 12 H 15 i, Wa RINEKRIE, BiEgE, 3R RN R TR
ez F s FEFFUEREM N PG5, FRoKRESEIFAG, 15 B 30 434 22 I, EURWEATMIIE = RERBIL L,
SR PG AL R S = ROF A AR R P L X R AR F L b, 5 R 13 B 19 BFGs ELR WS A5 R ) 1) —
KBS A AL EIFAG S N X, 2 TR s, ORISR G, B T N O X,
FoAp AR UG LE 20 B TBB H N-48°C, B FAEAIMLE AN, 5 A 13 H 22 if~23 i, ZBEBN =
RAIEUR R Al O — #5858, Bildz il 0 TBB EN-52°C = FIR ERER, FMKEM K, 5 H 14 HX
Bzl kX, 14 B 10 B PROERSS, FEAKET4HR, 14 H 18 B mFIEHMBH, 2 IHARKEI
IFEEALE S, b TBB VN, FGBEE, KRS R 5HRREARERE, EEHER
W A1 B S 2 R AN T AR B It A g i B 1 0 AN T s L DX 5 B K

I A T R R A TR LA 2 AR R SR, ERT L 1 R I R R i X A R I s A
FEHA R B AHR AL T B0 1l ORI R Ab L —5 o Bl il AL TR K = A sy, NRRW; iR
SRR RN, MRS SR AL T B 7K 2 1AM RS Bk, I L XK 22 T ) R 8 Ji A L /R g
R = RAWT AR AL R RS R o BT AT DA 22 ) T A ) 5 28 0 M R ST AR R 4 AT
DRIk 326 FH 2238 8 A ik [ 38, 3 P 7 B At 22 35 38 T 08 R SR 2 M B T M i DX AR R R R SR s
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[0 95 215 Js S 4 PR PRI (P ) SR T » 85 SRR AR B8 A B NG A v 7 02k [ gl D RS 3 3 7 DL AR Bl O
FESERE R TP AN T S 52 5 88, A A5 R0t X8R A R PR AR S A8 T 3 R o ok 87 BEL 425 4 45 75 32k [l g i
FERS k55 o ML [RIBOR R AR, 1 A i [X A 2 2 9 il L /R e AU B R L B & s ik
S5 1E1 B R, I REAE I 18] B HERS JZ 8T 23K B 47 L R IR — 1 i R K

Figure 4. (a) satellite infrared cloud image at 08:00 on 12th, (b) satellite infrared cloud image at 20:00 on 13th, (c) satellite
infrared cloud image at 10:00 on 14th (unit: brightness temperature/°C)

& 4. (a) 12 H 08 B D ELSM=E. (b) 13 H 20 R EELS=E. (c) 14 B 10 BB ELIIMEE (B ZEEBEE/C)

5. BYIEEMNISHE
5.1. SREFNEE

HEEEL KRR AR RN RO R I3 71 544, B UG R B 3 00 B R IR R SR 37 2 )2 1
MR I LR 5 BT B W X 14 B 3 % 3 B 20 A Al 61, 500 hPa DA PE/KIX ELE M IE, 500 hPa
AR A, —Jr BT B R s e s TR, SRR EE A IRk E, B0
[ T2 EE s nsg, b TR KR — 2 ) ERs R RS, S KIRIER MRt — ek 1
KV BRI X Hrik, XA R TN R R GRS & o MBI L 170 B3t ) 2 1) 2 B350 T P11 Sb) 7]
PABFIE 2018 £ 5 A 13 H 08 i, B4zl T IREA 50 x 107s™ (AR AT, FEA 60 x 107s ' {147
BFL, HLS TR DX 5 W 7 A (R BN (DA ) 6, 3K U0 B 22 Y DX AE 2, TR JE SR U A 8 B R A .

52. BEHRE

TE 53 AT 2 WA ok 2 B AT — s A TR AR A N, MR E RN E R IRE, H—
M R R R G AL BARZE “I95)7 MRS ERE BB T RIES R, X7 iE B I
PRI 3 S WE 2 AR AL B PR F GRS BT P AR R 22 . T LS 0 A 6 2018 4E 5 A 13 H 08 B, JbsEfm VS
850~200 hPa ## 2 #8 N ETHE 5, K EFF#EE H0FE 500 hPa. 700 hPa #°8—40 x 107 hPa-s™', FFHK
AR DX ASE T BT Ly 1M X, BTz 1 1 st 30 i I (8] 6) T BLEEAE 12 H 20 ~14 H 08 I KEE =2
HONGUE, FTLFHBTRL OHX B H 520 ETHEs), i E RT3 A R e RE R A, X
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Figure 5. Sectional view of divergence of Alashan pass station (unit: divergence/10s ", vor
ticity field/107s ")
5. PRI O EE S E R (AL BUE/107°s, JREH/107s )
BRI R, KA, PRERSGLE TREREMEX . AT EEEEAEX, ez
KUK T UL IEME X, Aol Jig N X B2 B, REEAMRCE, KW — i 1

FARRR A R RN R R

agz. 12Z
12MAY 13MAY

b 12Z
Gr: WMGES

Figure 6. Vertical velocity profile of Alashan pass single station (unit: (hPa's 1))
6. PRI O BB EEEHIEE($EAL: (hPass )

53. KKRBE

IKITEE B RN 5 2 UM GRA — R AR KITEE ] LUy KTk A 5 B4
RTEE, T PATEE R BRI E R R AT T [ K YURE e AR TE ELT [ B A KA. AT L

KA IR BT X Ik 2 75— 3t X el b AR 2 a8 2 S LR [ 1]
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TESTHT BTN, AT FEKIRAAE, DT R I KR A2 B TN T BRI Db B2 A, il aak 43 BT w9
REE— M X DK R TETE RN, B THRZER 782 MRS HE. 2018 45 F 12 H 20 i
700 hPa K37 Al KPR IE & 0 A e 45 1 TR dz il 1 B fEEA (D), 2 13 H 08 BHE BT fifs Lrizsa)
hnag, MKIRIEERE, (RN KRR, E/RBAE LLRE A 7R XA 0 st g 18 kke 7KV E &
KAEDX, b fw PE 0 X _F 23 i 78 X LA O3B 16 g/(emehPass) 7K &R X, /R A
AR 14 75 1 BRI A AN T AR D 1R L DX 3 /K, 7 DU R RS 1 A S FE R, 3890 T s ok ys & &
DTN 1 X ) R B KB T A0 AR KPR 2% At o TR BTz L 10 BT 7K 0 DA T ) e AL DX 3, /Ky
EH N 8~10 g/(cm-hPa-s), X R+ 1L FH KM A RGHIX IR, 13 H 08 i 850 hPa X7 b, 45°N
F 50°N H i, R R&EAbTrm, B 4ERemt R, AT 2w KEe, M 12 H 20 K
F 13 H 20 B # KGE ERsES - WKRIERE EE, 12 H 20 B 7E i 44 H 0 fE 8 20 g/(cm-hPa-s)
PIKVIEE RME X, 13 H 08 B LA A28 R HIX, 2 MHJEREFE 10~20 g/(cm-hPa-s) 2 [7], & 14 H
08 B IRk Jek /N7 4~8 g/(em-hPa-s)Z ], 5 Rz 1L 1158 1 KB K AT AR G (%

5.4. tbiB

R R RR B — iR s SR &H 20 /KRB R, 78RS MRIE BAH 4 K E L 5 A AT
Reraie, BRI HT IR A AT 2, 43 b4t B45: 2018 4E 5 H 12 H 20 Bf~13 H 20 i, ZEHLEHR KT 6
g/kg IR O, BEA KA FE M 4 X IR Z PR Bl 5 RS REFE ORZE /N, A 700 hPa LHIBRE,
SEMTE 4 gkg WEIN, 6 gkg FILLIE A OSBRI FTHbIX, 5 R A2 7E KA AT BV B 24 K 1 5l
PALEATER), X5 KRENHOLEYIA.

6. &t

AT T 2018 4E 5 7 12 HE 15 HARAAE L3R 74 b X ) — UOR R R A A, Sl 2 W KR
Wi, RMEEI RS, DN AER, 0BT EEL R

1) JHERSRA M R X8 W R PR 2 2 i DAL L e 2 M 5 e T 4 B2 P S R P T 51 2 P

2) RIS FEATALSE PG AN X B T e R ggRRK, BAREEI T E o AR RE R, (ERRKIERIE T
TR, IR KRR, AR R B HINR, XRFEK B . 17 500 hPa £ 200 hPa PG X &
PEIEh 74 AE RO R B KSR AL 13 T 3h 71264, 200 hPa 4 QAL A H 2218, 700 hPa R4
B Z T R B S R OE L, JF 9 K 3R B IRIE » 700 hPa PIAR AT M TR KRR G 16 T
Mo 23 AR AR RS R AR v 32 2R R s e TS i, 2 H BTG AR AR S48 T, I B K I o

3) PERERER SRR EANVE XA BRI RIS N R R, w20 ik 1 122 = B BORHR T
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