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Abstract

Based on Micaps facts, model prediction data at 0 time and automatic station data, the weather
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process of heavy precipitation in the east of Bozhou during May 5~6, 2022 was comprehensively
analyzed by using the diagnostic method of weather dynamics in this study. The heavy rainfall
area was located along the mountains and Jinghe River in the south and north of Bozhou. The 500
hPa Ural Trough continuously split short wave and combined with the Central Asian low trough to
affect northern Xinjiang. The low level Bozhou was affected by the warm low, and the upper level
cold and lower level warm, and the cold and warm interacted, and the southerly wind in the mid-
dle and upper level formed vertical circulation with the north wind in the lower level. Combined
with 700 hPa cold shear between Bozhou and Yili, mesoscale cyclone and topographic uplift trig-
gered mesoscale convection and short-time heavy precipitation, the middle air mass moved from
the Arabian Sea to the outside of Yili prefecture, and the water vapor converged and rose through
Beizhen Tao and Keguqin Mountains to enter the south of Bozhou. The CMA model is better than
the fixed point forecast for the heavy precipitation falling area, and the combined reflectance and
k index have certain indicative significance for the convective precipitation forecast. The ECMWF
model has a good forecast area, but the magnitude of single point forecast is larger. The vertical
profile of model time can reflect the precipitation period to a certain extent. The forecast perfor-
mance test of CMA and ECMWF model provides the basis for the forecast and early warning of reg-
ular and fixed heavy rain in the east of Bozhou.
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1. 5|8

FRES R 5l A M (LA R fRIFR I A T LB PE B, M IEPREE 5 H w3 i PU o R AUANTR], AbOn ey
P&, MOCAMBE L. BRI, MNP, db. BT, AR CR AT BR, 3 R AR
B, RERR IR N A4 MK T “ SEANT RS 7 AL, B I A A A B /K RS X TR

AR, AN 2f B R I B AR AEBEAT 1 Gt 20 [ 1] X M AN [R5 ) Fee 7K B bl s e 7K S PR I 22
A T [2], A IS 2 RIS 7 VAR T T RN A [F) AU X B K & S BRK H K AR R A
[3] TP M0 IX BRI 25 20 A REAE (4158, (HOR R AR 3 A BER A AT [5]-[15], X T BEK I R UkF
TETEHA A BrED o RS- BAL T MR EE, FEFFKEBC 6 28 H, 12022 45 5 H 6 HiZukfEK 22.1
=K, TSI 60 45 5 H BA) L H BRI, BLRFE KR S 2 N IE 7 ALK &R 1 — K
KFEKRRASHE . ASCFEEHR A Micaps =75 MRS BEATIHR 0 20 BE8E & N X385 2ht #i
I 8 Bk GORMEREAT RARHE /0, DABASR S PR K TR (078 X . 5 B ARG 4k T RR T
2. REZR

2022 455 H 5~6 H, T HBLERMK RS RE, &M I BN, (X KPIRW, AR
BN T 62 AN A R, o 16 AN /NEY, 11 AN AR, 30 ANISE KR, 4 ANk 5
P, 1 AN KR . (AR SCEARME N 24 h B PRI & 24.1~48 mm, KWNARHEN 24 h [E & 12.1~24 mm,
FR RS ARIE Y 24 h BERR & 6.1~12 mm).

BTK 25 [B] 3 A RS o RN X BB PR R B AL30 ) X R P AR S R kg ) B RS BT
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X 3 B AR IR R R L X SRS P R, PR 2D, YRILORP RN AR KU/ AHE
RT3 AN DI (/N B K R, S K /NI B K & H AR MR SR I AR, IR Ry 5 H 17~18 B,
FYSEA 15 mmv/h, Hoft 2 bt #G FN R K (D /K > 10 mm), HIUNE] 73 A8 7E 6 H 03~04
o MKBERKRSAETERBWNRELR, BWIHEE, BEWHRER. FREm K R &

3. RERE#NH5 R RFHE

R B KL FE LR 500 hPa AE — B FIM ML R =40, 520 RS0 5108 200 hPa =2 2. 500
hPa {48, 700 hPa k=5 )48, HOTHIKE .

3.1. BEEMAGRIFRIHESH

100 hPa bR 0 AR R 1(a)), XA R TALEE KR K AT R RS 5. S 7 AIrEE
FE B RO b, mRanasiivass, 76 S H 20 BFEIEE P B RO i 1664 hPa JEE % 1672 hPa Jf:
SRR A S Y Ny -

200 hPa I, LR FEARIE - FEIRRE R R RE, 5 H 08 B (] 1(b) @ = vh S hr T HrsEdbis &
SHE, SUREES G E R, BIX X 45~50 m/s, A6 SERT 2L FLE R A R TS 2O X IR A,
KUK 35~40 m/s. AR, 5 H 08 B E 2 N IERUEX, martmul, Hsmb KR atsh s sk r, hmin o
B KSR T 3N 70 S A

5 H 4 H 20 & 500 hPa |, s B BRI B PR — B A MRS, SR BT i 2 m)
I, AL AE TR - BLROHE X I8 2 i s s, o8 P8 R Xy B T b A 224645 707, PEPEAaR
W X AV JE T fEa, AWK AZ BT, 5 H 08 K& 1(c), BEH A WAL 005 i,
FEPE RIS A%, BURGE XI5 A AL Er R AR R AL 4 &b iE, BB R EA R
BENAZRENALER VG, SRS TR BRSNS, MXNRE N, LR SR K .

3.2. G ESEAFIKERIBEFE

PER SR PR R R, B R R AT« A2 K VI AR 2 4 v RUBE Z 4985 28 R ¥ IX A LA A 1o
KFo 5 H 08 -1 Ik E(K 1(d)F8E. ZR3E3 997.5 hPa AR, HARALET RIS Hb XA
HOLSEE 1030 hPa ¥, TN 52 ARG AL TR TR, S (e A T R, 53— 7 TR AR
IRERM T BRI S LTt

700 hPa X7 1, 5 H 08 i, M7 S Ak XU B 22 A 7 XU v K132, 20 I v aCDI A2 in 5t -
Wi RPN R, o P K DX AR v AU AR X P, B /P B AT D0 AR R i i o 55
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Figure 1. (a) 100 hPa height field and wind field; (b) 200 hPa height field and wind field; (c) Height field, wind field and

temperature field at 500 hPa; (d) Sea level pressure
1. (a) 100 hPa BEEHISRIZ; (b) 200 hPa BEEAS R (c) 500 hPa BEEH. RUASIERR; (d) BFESE

4. YIIEEGR
4.1. SARERKSBELXR

PIKEI(44.6°N, 82.89°E) ML, 1152022 425 A 6 H 00 Bf(UTC)id % 72 h fG R, S vt
BERVET NCEP (GE[E E I ik H.0)f) GDAS (&BRERHAIML RS0/ 285, = %kE N 500, 1500
15000 m AGL (PEHUTE ), RO HTRZ M R RS S FE R A2 (] 2).
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Figure 2. Backward trajectory of Jinghe (44.6°N, 82.89°E) over the past 72 hours at 00 UTC on May 6
2.5 B 6 B 00 BH(UTC)#537(44.6°N, 82.89°E)it % 72 h [5 EIHLiTE

5000 m <1413 H 00 Bf(BTC 2y 3 H 08 B MGFHEAH#E % 4 H 00 If(BTC v 4 H 08 i) FIARG B v 7
I HEETFE 2000 m, S PEIAKTHEE 5 H 08 A B8 2500 m 3k N AL B & B3R R T . 1500
m 41 3 H 00 ((BTC Jy 3 H 08 i) M ELETSME 4 H 12 B(BTC 2 4 H 20 BT a0 T & il AL 3
A I A TE A 1500 m . 500 m A 3 H 00 BF(BTC v 3 H 08 W) G v 7 dH 4 Jb B 40 i B2 /KR
A1 25 AR AL B A T2 AR AL S ) E5 2 1L S R B 1 M AR AR 3R RS . MRE b T o B AR AL T DL
H: 5 H 00 F(BTC A 5 H 08 k2. RESFIFah LT - REMEP RS EHAL—28, BLHIKIRAE
I SUL Rl W) SUK Nk

M 700 hPa HIZKV<EEBUEMAIA AN 5 H 08 B E AN, AP A KKBEREX, HBE
i) HERE 22 S H 20 B, /KIRBRER A X B ERE . X — a5 BERE T M —58 B EAT eI ik
KA ZKECRIE T FIRAE, AVRIBTE RS0, & Wi 5 A AT .

BT CA VS g R 7 BRI S SAE R AR R b, KV K, B S KK VR = s /R F A6 3t
FFERR, FoRIKIRF=AE T omasE &, R R R A sk bk, ML B2 W .

4.2. PEBEFAZS TREHER

R TR AR NS SR K BA il A A o e M I AR T B B K ) A 5 T 2 R DU B
KFo

LA TN KR B 08 I IR LR TR LIS S AR L, R REA T a8 UM I0ES), B
BRI IRIG T FEE PRI AT, AR S, (R flsmbRK IR .

5. R RE4FAE
5.1. M RIAS et ieE iz iaH

5 H 10 IF(F] 3(a) i I LE B P8 B R B S M T s CINVE L - DL 2) 70 BT U e, 2 14 I
(&1 3 (b)) HE AT EL AT XU R BT PG 1B R D 1 i X XA R T S it i R K S Tl M o 7 28 AT
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Figure 3. (a) Surface wind at 10:00 on 5 May; (b) Surface wind at 14:00 on May 5
E3.(a)5 A5 HI0EH#ER; (b)5 A5 H 14 EHimEM

HTIKIA W SRR AE TN PG &R, INKARZAIE B, Rl L U g 5] 3 R KA BTt N, 7K
VRRARIE R BB AR IS BORE Ik B W5 THAE 6 H 04 7353 3 9.3 mmv/h £ 14.2 mm/h HY5EBEK .

5.2. #RATHR 0 HZURZ=ZTR 54

FIFH ECMWF #3X 5 H 08 I fitikd7 0 I ZI B kL M AR (] 4(a)) s REIT(1E] 4(0)) 4825 #h 22 mT DU IR«
SHR3 y 8 m/s, SHR6 J 12.6 nvs, KV T Fa5mes, A KR T HLUL R KA K, AF
FKE. FRARMELE. 0CEREN 3700 m, 20CEFEN 6980 m, k 85N 32.3°C, cape [N
10, Y2559, T ELIEE BCE 7T T85 N 26.5°C, T75 N 15.7°C, 700 hPa Ll FIREfRE S % <47C,
s KRR LT, B R T K.
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Figure 4. (a) The ECMWF model prediction data of initial filed at 08:00 in Bole sounding on May 5; (b) The ECMWF
model prediction data of initial filed at 08:00 in Wenquan sounding on May 5
[ 4. (a) ECMWF 2= 5 A 5 B 08 B3 0 BB RIRD; (b) ECMWEF 183X 5 B 5 H 08 BHkis 0 BFRIRRIRT

'/
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5.3. BIREXIFEE

il SR B 22 I 1 AR RS VAT A T AT A B0 R R PR K IR KU A A e = i XL 5 R T KR
700~850 hPa {1k X5 H &1 J2 i R B 1) 3 LA, 48 W) 26 ELE PR 51 3 s 2 KR N E B bR a5l
S, AR IR B AR ORAR XA TR0, 3 30 % W9 DX A2 RO 7 3 BRI o U b T I 2 e 2 XU & P v
AR, 7= A1 A3 RS A R T B KBS (& Sa)s B 5(b))s

950 : d
450680.31  44.9580.80  44.8381.28 44728177 44608226 44498274  44.37,83.23 45.14,81.03 45.00,81.51 44.86,81.99 4472,8247 44.58,82.95 44458343
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(a) (b)
Figure 5. (a) The profile of the initial field predicted by CMA model along the latitude of Harxia forest farm at 08:00 on
May 5; (b) The profile of the initial field predicted by CMA model along the latitude of Bole forest farm at 08:00 on May 5
[ 5. (2) 5 A 5 H 08 Bt CMA R TR¥IG 117G BEMIAFRESEREIE; (b) 5 A 5 B 08 B CMA R TRVIIE1%
BT RS E AR E

6. CMA & ECMWF #RX#1%

x5 HEE KK S CMA B FaE M. CMA-GFS: 5 H 08 IR B R & [ A, 4 H 20
IR AR 7 0 o o I TR R k)N s PR 9 DX D V8 (e o %oF P /K ORABL X 08 I Tl 7 X T~ 20 I g4
P, R L DY [ St B K Ttk 4 H 20 BT B K BE 42 5 . CMA-MESO:  Fifi 5 i [a] #E 10 5
RaIKVE X 5 5 S DU BT, (EURE Tl B /K TR B 5 S 22 S A K

Exf 5 HFF/KES: ECMWE ARAFR0E 1t B I TN, 2R B il DA B K Tl R AL X 5 S il e AR — 5,
{E R e T VA S, TN PR B /K IR /N . ECMWE #5850 BB /K Bt AR o TS s SVAT . BTl 1)
3E 27 mm. 16 mm. 19 mm. 10 mm 552505 EL(8 mm. 8 mm. 22 mm. 2 mm), KIEMEGWZE 2 54
A, RERTPARAS SEL AR — 8, WA T DU HH IR B K PR R X AE N s, A — e iR R .

iz ECMWF #EU it [a] 2 B, DLKVR BRE I8 2 i 2 R A W K TR aa i 1) . 25 h e
FRAE S H 17 B2 6 H 09 BB, AT S0 H IR K ) e s AST#E 5 H 22 22 6 H
10 IR K, A TR 5 Sl LI IR [A) R A — 3 JRURAE 5 H 18 I % 6 H 02 I, 08 B HHLFEIK,
A TR 5 S ot H O P K R T B BRT Ll I E S H 23 BF % 6 H 06 B, 09 B ERF/K, B TR 5 se
DLHEAR—F,

CMA-GFS TR A & S % 35 dBZ BAF IR X80 S I 2003 45 St B AORs B2, (B Xof HEL R A [ g T4
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BERE(RAE; CMA-GFES TR 5 k 18 507E 35 DAL K I RN 0 10 2 A 15 5 7 L
7. &hig

1) SERIEN AR P AR I 60 SETH IS 1 —Ik, ARRARIEY 5 N RSB TEH . 100 hPa bl
EERATRL, 200 hPa =2 SUAAR B AE 35, 500 hPa 2457 /R KA AN 20 2458 U 5 a2 (A B in s i
JbE#, 700 hPa ML S VG KL S U)AE, HOTBRAC K52, 2R T ERR, &SRS
2%, KRRPEERE R KSEAA R 1 537 .

2) PR IR BRI 2SS A BT h A 2 AR R b, KB SRR AL PUER K, 78 2 i /R AN
BAILEERT, MK T IR S, NI B AERIE A W R KRR . 48 1n) 2 B IERR A A
TR B B T

3) BEEMHEITN . )2 RIS V) AE S v R RG0S 2 W VR XA B o6 oG &R o Hiu T I < e v e
MR RESNE, — A s EIHEsh 5 — 77 i KPR AR, 10 R = A o siia 46 THE
., BE R Tl R

4) MEIRERFEK SR RGE K SRR K B M P2 . IR ERE, KPIAEH55, T85 4 26.5°C.
T75 N 15.7CRERARRNATEE, HRBEKIETRIMT AT, 5 A R m i K.

5) CMA 5 3% 5 B 7K V& DX TR AT 5 p U, 2L IO 3R e ke SR 06 S ik B K i s — 52 B4R 7R
;. ECMWF #E R TIUR 7 DXCACUF A 5 i PR B 2 i O, S A (1] 5 L1 T BB — 5 R g L s Pl g 7K ek B

SE 3k
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