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A Deep Learning Prediction Model for Winter Precipitation Types
Based on Sequential Fusion Encoder
Li Ming"> CHEN Yun? CAO Hengyu' YIN Changhong® YAO Wangling" WANG Yigin®

1 Wuhan Meteorological Observatory, Wuhan 430040

2 National Meteorological Center, Beijing 100081

3 Wuhan National Basic Meteorological Observing Station, Wuhan 430040
Abstract: This paper constructs a deep learning model based on a sequence fusion encoder. This
model combines the advantages of the convolutional neural network, the convolutional gated
recurrent unit and the Transformer encoder, aiming to improve the accuracy of winter precipitation
phase prediction. By using the hourly precipitation weather phenomenon observation data in
Wuhan during the 15 winters from 2010 to 2024, as well as the Numerical Weather Prediction

(ERAS) reanalysis data, and through sample processing and customized minute-level data



augmentation, the problem of model data imbalance has been effectively solved. The experimental
results show that the model performs excellently in predicting solid precipitation and demonstrates
high reliability in both sleet and snow forecasts. Through the verification of the complex weather
process in February 2024, the high precision of the model in snowfall forecasts has been verified,
but certain limitations have been exposed when the precipitation phase changes rapidly. This
research attempts to provide an efficient and intelligent solution for the deep learning prediction of
winter precipitation phases, so as to improve the precipitation phase prediction ability of rain and
snow at meteorological stations.

Key words: sequential fusion encoder, winter precipitation type prediction, deep learning, data

augmentation
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A& 7R AR [ Bf TR T I 9 U« AR M A= P R 7K 0 R R 3 i e 5% it 142 2
FHAAEREENE L FEREAT, BAKMENRAHE, EAESHHERETHRA
AU TROLAEENE, U0 2024 4T TS TEWIARAE KA I IR R S UKIR R, H RIS IR
VRN ORISR KA R (AT/NAE, 2024), KI5 VKR RS BOE 4
VKNI H BV A e . DRI, R A REUHERI A BB TR, CHRAS S
ok 2 0 7 FH AT AR A A R DGR R . — GRXR BB S, 2025).

1 G5 1) 8 7K R 25 T R AR T B R S BRAR B R Ge v 2 07 ik, AR A T &

850 hPa it 2. HR/EALHAJEE . 0 °ClZ m LA B 7 HIn KA (LI, 2023). XLET7
2 BARE R ERES IRV TG B, (BAETHX E R 2R RS RGN, H IRk,
JE IR R AR AR X DA 2 SEPR SR (Liu'Y, et al, 2019; 24145, 2023; $MF4%, 2024). Ahrens
CD M4542 1 (Ahrens C D, 2000) “Top-Down Approach” [ /K AHA&S /0 brids, HIEA B AN.
MREARECOL RS T P4 BRI AR ER, @I NRSTEIFIE, BP0 Bk s
(IIZ BT B T, AT LA RO AR AT B KR S (R AR R o 3 — 7 VR o U 1 {1 )
FE, RHREREKT-10T MIBEMET 0T WIREd, LU A 2 FERES 44T,
oK A S o2 U AT R L TR 7 o 7 )2 b T (A 24 o 33X 8 7V ST o o o
BT 7 — BB (R EE, 2023).

AR, B N TR AR BRI IGEUR R, LA I E R G0l & TAE P33 7T 2 R o
W LS B AR /4% (CNN, Convolutional Neural Network) xf LA . 55 ik B #ET 4L



B, DATHR G MR S AN K EAL (ShiXetal, 2015); I 1 0E3R 50K A A2
# (LSTM, Long Short-Term Memory) &b [a] 5 51 B diE 42 5 K R S Pk e it (3
RILAE, 2024); Transformer B AL S| N BTG Tk, HTALBE 28R, JUHZAEK
SRAH I TR 7 T (Vaswani A, etal, 2017). 7E /KA TR BARR A o, AR 50R
RIES SIBARRX W FE RS SRR KR, @i R HE A% TR EIGAM
HARZAL R GRUCEE, 2021; BAUHWISE, 2024; #/hA1SE, 2025).

ML ST B S D0 AR IV L, A AP 2 00 % 2 T R AR B RN R
TEHFZ M4 (RNN, Recurrent Neural Network) EA5 AHICAZThEE, 7T URHE 21460 N\ HdE
HR IR TR G 2R, AEARERAE 5 L 158 I TE) 5 51 46 3 41 50408 777 1IR3 31145 % (LeCun Y, et al,
2015) . 4 1 783 R AE S B IR i, AR S 75 A0 2L T R B 27 ST A A R
DA 12N R NAERR R, CROAARTIIRT R R — (BT3E, 2023). A3
TR TR EZN KSR, T DR sk S e T 28O RS T
AN SR A T 5 7 R AR 2 E) 3 AT AR bR BRE A, AR i 4 A 4 N R AU
HR S (A RAAE A SE RE ARG o« AR 1 SEBIURT IS TRDARRS A M 243 [B ) AH S A ) A 25 3
Z U] CNNLRNN L2380 BU 55 22 Rk 2 2% 21 75 7 (Mohammed J& Mohsen G, 2024),
T8 O B ZKORH A5 B8k BE AT S PR AN RIDRG A B RFAE S, 1K1 T 4K — i BE DU RS 40 1) B /K A ST
IR T ¥
1 BT

AR — P AR TR R (LU TIRRAEAL), 32 R R B 22 S BORAE F 3D
ORISR I R ARE, ACBRARAMERI G R, DAACK IR B i) s R e
1.1 5%t

K HT CNIN $ 5 H iy N B30 A et S HL R S &I AR A AR AR A5 U5 5 m e 7K et 10072 1] A
SRR A R AL, DMHIERT . 5 MRS AN R MK AR A AR 25 18] 0 A b AT REAFAE R
Z2 5t o S I B A ERAE, CNN T LATE — e 2 BE 1 T B /K B T B A7 7 10 T 75 0 e o L M 7
Pl S AR 3 BT 5 R B2, AT S 4 R B B AT S8R RFALE

KB 1 959F 5.0 (ConvGRU, Convolutional Gated Recurrent Unit). ConvGRU 11

FEAE CNN 2Rt 38N i (] P50 Ak e 70 (B
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Fig.1 Schematic diagram of the convolutional gated recurrent unit (ConvGRU) architecture

GRU J& —F e (RNN) A8 fA, JEId 537 A B & T 5 S i) .
ConvGRU & — i F T-AbFRIN 27 2 5 B (3 VA P e X 2%, ‘B 45 T B RERAEANT GRU ML,
FEREANI 1] _ESEOFT IR » o7 21 B /K EIH A2 I [] 45 152 1 AR R (MRS A 5%, 2021),
EL Tt Bae 7K iR BE (AR S AR AN, | K X 3B 7% B0 45 o ST A\ A sl 5040 (1 I [H] /37 41, ConvGRU . 1]
LA L 2B A% UL B /K RIS 1R A AR AL 0L, B KR 25 B o3 A R AR IS TR 48 52 F 5 S8 5
ff. MEALSE RNN, ConvGRU fEALFIIKIGIE BRI R I 4F,  BefsA ot Sk B2
SR B FEE R A 14 )

51\ Transformer #55, Transformer [¥i#%0 /& HiE® /1 (Self-Attention) #HLifil, ‘& o

R IIERN I AT LR, JFE el mEEE (& 2),
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Attention)

F

(Layer Norm)

A

fuBHR BEi3—ik o| Transformerffgioz:

Positi ise Feed-
LESSE ;::;:::; . (Layer Norm) ’(Transformer_fncoders)

v

Y

2 Transformer Encoder 24475 & [
Fig.2 Schematic Diagram of the Transformer Encoder Architecture

Transformer = () 22 Sk = S AL SCVFB R AN IR R B2 VB SMANFP 1) (BUAE, 2021),
Transformer {04 Jm(E B HEAT @R, Gl ByER OS], AT AT RAE M E S HA A B
I ORIEAR RS, AN R AR 1 L [k [B) 23 A 46 42 R REAE, AR 1R 3 R 7K
4 JRRFIE RIS &, NRE/KAZS I 0 A SR AL SE I AL/ . H Transformer B RIFHIIF
ATHSRRE ST, T DAAERCHE R I E] N AR BE KB R, R AT AR

DL SR I R A SRR A BT B A g i 28 (SFE, Sequential Fusion Encoder), CNN.
ConvGRU #1 Transformer =FA 455, it CNN $EREUW R ERHE. ConvGRU %:2)
FR 8] 7 71045 R BL A Transformer f#idE i) 45 AR IR &, MR EEZKBEI (A A2 AL AN [F]



AR ELR IR AAR LA P A5 AN [ B0 A B0 B AT 7 B AR B, D KA e R s 42
AT R E RN, Il Bt S 0 A MR s S PR RN 0 A SRR, i v 70 M (R R PR
RSP E R REANERSE DL, 2021),
1.2 RiEmit

B m SR 1 R an ] 3.
(D fANKEHE %

i NS U N (batch_size, seq_length, Input_Channel, Data_Height, Data_Width).
(2) CNN Abz

CNN it “#EGRZ . fitEH LRI Z SIS A iR R E R =
6] FRITR 2 RAE . TR A 7 B B A (DepthWise Separable ConvBlock) BAJE /b 14 f Alifs
A BT RREE, B S 1 NREBRM L DB B ZRERILLE
(kernel_size=3, padding=1, stride=2<MaxPool>) iZ FFEFRIURRE:  Ix1 AR A5 R 244
3 3 # BLIE S 5 £ B9 ConvGRU i N 25K o 1 B AR 408 A N B 4f A0 BE 1 15 10 e
batch_size=24, seq_length=1.

(3) ConvGRU #b#

F B EHE BB T 4E 2 AP CNNL SR B R AEEAT 7 81 2 . ConvGRU HE & 22
ConvGRUCell # i3 .76, A4~ ConvGRUCeIl & TTHHLH CERHRIT. EE D Kl
R, BRI EERE., TESHB . FREURESYERE (hidden_dim) S5HiA
YeFEAEIA; /NERZ (kernel_size=3) DL 50 W 38 Nt H 440, 2 EHEE (num_layers=2)
8 TR R KN Sigmoid B eR BCRHEL I 4E 2I[0, 112218],  FAH Al — I 2 FRPIR A4
HRTI ZPRES KRR, DAl P a5 &

(4) Transformer Encoder

ConvGRU #j i £8 5 5 ¥ %L B FIR N (batch_size, Height*Width, d_model=512) A%
)\ Transformer Encoder. Transformer Encoder 2 [ F & ik — B AL B B4, Kt N Hdle
2 (B 4 B2 e, & IC 2 R B 2 d_model (1R, 4R S 4N B T 2 1R B 42 R ARG R
il 6 JRHEB ) Transformer_Layers A8 ds gt )2 AbBE, 32008 2 Ik = I HLHI R AT 15
P2, HLAHT A 22 2% R ) RelLU 50 bR B LA s A R ) R IK RE 7. R4 Transformer 4
A 2 AE 3L 2 Sk AW 4 F Num_Heads(8) 1™k, JF HL.AAT FeedForward_Dim [F]Hi 154k
J& . Transformer Encoder =it — D 3si AR ARE ), (ERIR RENS ST I BEAR AP 41 b 2% Tl
T Z AR A R R



(5) EHBEH T REH I

Transformer Encoder 2 /&, #th Bdap B 0] 2D 7K &, HEHBHN (EFD BX
H ReLU pREGAERFAE B KA [l R A B 2 1) 73 3 . e ¢t B A Output_Channels /™1
T8 1) IR B SR 2 S A
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Fig.3 Design of model architecture and data flow direction

TSR A8 2243 2652 XU (Multi-class Cross-Entropy) #74¢ %, %43 258 SRR IR 2
2 b SR R e —, JGIIE R T b B AT 2 AN 28573 84155 (Liu J etal, 2020).
1AM AE BE A BB rp R A Kl A0 T S AE R B R IR KBS SR, JRL
Dropout_Rate [#H#8 BEALEEAT IE 4L AR 1B DI GRid 2 v o 06, TR R 1l 4 Bk
BB SE, D METIERRZE, ATTFE TR A 22 B /K AR S I R 300 L B v AR RS P A 6 A
P (KRS, 2021,
2 FRALIE
2.1 ZERPKIR

OE ARG (25 57494) JyuliiiARFR S, 2010 4E7EECDUTT AR PH il DXEhk
(114.03E, 30.36N) 1EAS M. MRAMIEHE G, sPEhRES AT H PreE1 10y 12 7 20
H, &Hv2 A 21 H, FHFETHE9 K. AICESE 2010 4E5 2024 4 1, 2. 12 A (2024
FAL L 2 7D BT E S G E IR EE (A S A E S SR i S



B /NEOLI SR EAT Ge Tt A, PR EOE oA RIS AR, WA OR B R AN S R
% ERAS BRI B S MR R RER TR, AR . KUHSE, HuER RIS 7
HERN 0.2520.25% A4 HEE Ty 1 /N
2.2 HUETALIE

XF B BAE AT AR HEAC AL B, A 2 0d F TR 2 SRR A N K o TUAL B T LR I —
o B AEE = AP IR

H—A4t: KM Min-Max H—4b757%, R ARERMSS E[0,1]1X 18], THERA [FZ 4
BRI, A ORASE BN 25 IR T PR TR 1 v A 12k

HA: KA R A IS 7 Z WO E SR I kg e MIBARBEAAE, 2%
EC MHASSENL A E M M R TR gt 338 (R 1), DUMERIAYRE a8 IERR R FIAL 2

R 1 AR AR R IR idd 7325

Table 1 Weather code corresponding the precipitation types

RN FBRKHES RAIG Y EC A4S
3 E 22,26, 70779, 85788, 93794 3, 4, 5, 6, 7, 12
2 Wk 23, 68769, 83784, 89790, 95, 97 2, 11
1 55} 20721, 24725, 50767, 80782, 91792 1, 10
0 7 BB B A e nhiD 0, 8 9

B Dy 7 SRR B AN S A TR B — B, SR Cubic fl{E 7% X g —HM =
UORERAE, BERE SR ME-T-18 H B SR I b 2, 550l 3& FH T Ik 8] 5 51 Bt A 75 S OR e a2 1
375 (Martm-Gil Jetal, 2019). $fifH/a MRy 113.5~1155E, 29.5~315N i
FEINZ. 228405 0.01TAIFR AR i it ,  DAVL RO i N 25K
2.3 WIWHE
(1) BEARITEAY

KAHERR . A Bl LU FL 0 BEE AR AR AT AR T PR RE . AR R TR 45 SR 15 SEfw
PREEHIEEEL, I PUS PR, 23 FA T e ) R -

FR 4% B 1E 5] (TP, True Positives) . E 145 (TN, True Negatives ) % 145 (FP, False Positives) .
fiefifil (FN, False Negatives) TH5H 3R FEFR CGREILSE, 2022) DL 2.
® 2 BAPENRSR

Table 2 Model evaluation metrics

fahi AR W]

TR TR LW P REACKCR |5 R AR

HERfZE (A)  (TP+IN) / (TP+FP+EN+IN)
A (v £y L 51 e S IR T R AR P2




1% (P) TP/ (TP+FP) R T A5 A b PR AE R 12

BT S B IE 5 P gt B A TE A R A A TE 51 F
HEZ[R) TP/ (TP+FN)

el
% TG AN G [0 R BT s, R
FL o5 2% (Precision* Recall)/(Precision+Recall) %&*ﬁ SRR LR T
(F1) AR sE A TR

PAE AR U BUEVE 22 9[0,1], AEMRERUT 1 RO RYAE AR B 5 T (0 BE AR -
(2) TRt
AT FE I 2 AR v B A P K AR A A AL RO vE TR BE 0, DASE AP < R
W5 HIsEbr TAERE R, RN 58RIk A/ INEE BN I BRI 22 5, 3R 2 sl
PR RIS I AN BE € 42 2 TR SR A 75 22, DS 2% b [ A8 R B R IR PP e b, il
SE RS TR I e R 3.
* 3 THRAERE (Fa) EdridE

Table 3 Forecast verification scoring criteria compared with actual conditions

SEHL TR 0 1 2 3
0 1 0 0 0
1 0 1 0 0
2 0 0 1 1
3 0 0 1 1

LR 3 MBS N3 5 MR CLBRFEAS, BUONTIURAS 47, BUE TS 9[0,1]. AI 4y
MRS BRI TIRAS 7, 5 mBdEr 1, ULEHTRAER 2R S . 53R 3 AHLL, HhPEAr
Pt o 32 BRI B AR 1 X 280 203 BRI K, BRI S /E , SERL IS B kS,
BFIENIER (13 143), FERFFHEIERE (A U RAMRTH BN BRAES)
R GRS S br LA 7 RS
3 FiREFIEEE

Grit eV 2010 4F % 2024 4F 1, 2. 12 AHHWINC S, 20D & ZERKN . W%k
T B RAAT S AT
3.1 RRERFHEN

B 004 12 F (HEFES, FED msHmlseh, simwmsee, 2% AT (R
4, 2019; EIMINEE, 2023) R, XS SBEAKMASTER AR AL AR rh M T 21 23 2%
JRIREE MR AL PE S BRI TT EAT, TR RI RN AT A KA SRR AR
TR PHENE 4.

%4 RPUHA A SRR RER S FRHEE

Table 4 Statistical characteristics of every levels for winter precipitation at Wuhan



R M N P - T
RECO) gy FEM)RECO o B RECO o EEm)

500hPa -14.3 394 5705 -16.4 47.8 5657 -17.4 41.9 5630

700hPa -0.2 72.7 3078 -4.0 743 3056 -6.6 58.8 3044
850hPa 4.4 76.9 1506 -4.3 78.0 1522 -1.4 67.5 1529
925hPa 6.2 77.6 814 -3.1 79.7 854 -5.2 68.5 867
lhOPO: 8.5 80.5 173 -0.2 78.4 234 -1.8 68.0 251

1018.8 1027.1 1029.4

2m 9.0 85.5 (hPa) 1.3 84.5 (hPa) -0.4 80.2 (hPa)

F1 4 T, BRIACZRE A (7] B KR S B 1) AR 30 28 TR A3 A (RS R SR R IALE s IR
JE: MR&ERER S, 15 RMIREEAC, Rl E 925hPa LA EE . MR I i A
2)8-14.3°C, T 5 R HIIE F-17.4°C o F2J5E = 7R AIAF X B2 e e, JoH 2 P IR Z (850-700hPa)
T 25 R AR R U, R

SRR 34 JEE 5 T 2850 P B . S R b SR e, S5 mIER R KA R
SEHHSE, TR A ISR B . %5 KA 500hPa Fil 700hPa &3 ik, B4 353 5 52 3 w23 I%
TR IR R . 7RI HZE BIMR)E (1000~850hPa), NN I 55 IS K (i) /e BE AN A, Hbuif
BURSARJZ VA 1o A%

3.2 FIREFHE

St ARSI TR 7L, R GRPEAKEE, 2012) B4 T —EE AT ER
BRI A ZE KM ARSI, ELL 700~1000hPa 4 [F] 52 J2 1 9 i B RIS B 22 9] £ 2 U/
NP, BOEWE X BIME. EMM (CEMME, 2022) 4R LA_E % 400hPa BT
BRI TR VR EESEOE, R RS 5 > B T i A FR R K AR A TR 07 12
BEATHETS, WHUAR T BUFRORCR . TIMRGE (RIESE, 2024) i id 3 i g il X — o S Y 25 oK
VR ST B Wi % 2 KSR I PR AR U % e AR AR 22 S o AT R B, R S5 DXCRIK AR X ) UL S
FIIE R EAFIEZ ST, WE X LGS FIER SO R ERE, PR GRRD X RS 1
AR RS SR REE PR IR AR PR R, KA PR R R EIE B R D

BT RIRBIF T LA Rk B L TR 1o 2 AR R AR R 40 HT, A SC%ESE T ERAS
& a5 m 9 )2 (500, 600, 700, 800, 850, 900, 925, 950, 1000hPa) [H<if. 17
B L AU XU T, AR AR P TR . AXHEE . R AR
JR IR S5 S T 60 AN TE A% OB E A TR R PN . XTI T T KRR
I RIZ AR, FEAGERS R L Top-Down Approach” [ 7K AH 2 7 71 I B 5K f) S i B /K AR



EIADES: S & S UL S0
4 1REEN
4.1 HEARIEEUANEEILE

IR 2010~2024 4E4L 15 FEHARAEAER 1. 2. 12 HEBUEIE /N B K RS G ANE
AN TERE, 3L 31767 MBI REAKFEE T, M. MORE . SREAREU Y 2434, 82, 346
B, B REAL R R B SR A AE 2 U S (Bl et

58 SCRPGHE AR A SO WO BERSILGACSRI R BOy—ANBEK I B, it 13 3R
DUICHARIIG . MRS S HBLIRE 5 1310, 120, 143 IR, & FE/KB BT BIRe LRt
Kor il 78.3. 27.9. 137.1 4. HEF REASORF T LA R 53k S IR 14 58«

CDMRAE 24 /N R B R24>0.0mm 28 A ST K I 1] B ki £ 394 MK H 0~
23 I [RZ /NI RO CRIFR/NISE RS T BRI A6 e AR 17 511+

(2) #% A XU RABLGE A L ], BLRY 30 Z30h. MIRE 1 70%h. &5 5 708 (fF
FROMEhHR ) TR R[] BE AT RS, B WS . T RS BT RO 5 . TS
B/NT IR RN AT RR K, B2 B KD B B AT (1 — AN SRR T 0, A8 BB A SIS (] PP 31 4
B SN B T, DLAr BB il RS B BRI, 13k 1R
ALK o

(3) RHAZUHREFTTVENT ERAD # B3R BT VORBIEATHIME, 193 LIRFE A iR I
MBI e s B R TR IRk 2

YL, 2012 4F 2 H LUS A ST A 7R WO Brid AR 12 2= H 00 i
RAGET B, BB 2012 4 DUG REA A 19 20 AH RIS B s i

2V BB IRR A RIREARCH 19932 4, oML W MRT . FIFEARE S 6123,
6421. 3183. 4205 />, (5Lt 30.7%. 32.2%. 16.0%, 21.1%. &HFEASHCE LLE]oA6 LA 4.

100% HIRNEEET wmiNEEREE
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Fig.4 Distribution of sample percentages before and after data augmentation
B 4TI, EE G s AT RGN TR RIS IR AR, SR AL
b EE TP . A R SRR D BRI AR IR BE ST, R RERE], B E AR



7E 0.5%LA T, Bl 2 FEARA By T3 B A (B Az A RE ), DA AR 004 (1 IR
4.2 E5HIE

DALt B AR BR Ay o, £E XY 5 1) 10X 432 /M A ALk 64564 73 [T AR i Bdhs
% LB B NHCHR I (8] 73 g 1 43~ 1 /N, 12 118 LS R A2 5 3 R A5 i B[]
PR R 220t T IO 0 5 2 R 3 2 [B) 3 AT ARFALE

[Hl 19932 MREARK RIS S8 4328, e (254 Time_Step=1, LA 80%:20% Lt 451 4E il
SRARRNIRAESE, B NBEALHEAT VI AR E0IE A B %20 0.86, HBHRARIE ML ILE 4.

#5 A GFNIAES,

Table 5 Model training and validation results

p R F, Fa

FAES
3 Bk I IoE W2 Bk D LAl
0 0.78 0.63 0.73 0.58 0.75 0.52 0.73 0.51
1 0.79 0.67 0.79 0.61 0.79 0.55 0.81 0.64
2 0.9 0.81 0.92 0.74 0.92 0.67 0.93 0.73
3 0.91 0.82 0.92 0.75 0.93 0.68 0.92 0.72
15 0.85 0.73 0.84 0.67 0.85 0.61 0.85 0.65

RAER 5 ARG, BAVRARUERFIAF] T 0.85, R IIBRAIE TR AR A1
FFETEEYE . GBI BARAEAS, P TR0 2 () M 3 (%), BRI #HE S A el
HILF) 0.90 2 0.95, XM FL WA, AT 0.92 M10.93 2 [H. X4 R E R
VR T A S R I 1) S b A 4 e 1T L L JC IR AR 25 o 3R B SRR BRI R AR B &b
BB RACTUIZRER 10~20%, REABAL1IZALRE T T dd i o

K RS 730 (Principal Component Analysis, PCA) BN E RS, FIH
BEHLARMK (Random Forest, RF) &2 Z el J@ Mk AT 7 A witill Cfriellb4s, 2023) 75
% (fFx PCA-RF) AEAREAIRT . 85 7R (GRIE), PCA-RF JIiEfEIZREE b & HRbr i
BAGrE = 4~T%, (EAERUESE AR 2T INZRAE, 17 H B BAR T B A 0 E 464557
FEXEF LU/ B v Emt, K SMOTE (Synthetic Minority Oversampling technique) 251

7

REHEAFE A A% (R.Rajakumar and Devi $,2024) 17515, [FIRESATE TR 25 Jo 0 /)
I AR IR 45 R o, EWHERRIAE] 7 091, WHEEMRIEE L7~ 0.80, (HNFEE ., &
FRTHERA 2 25 TR I3 0530 0.47. IX U WIASCR HI I L2 P8 sEAT B g om ) 7 ik, Ay
BOEIS TRIAI R, T RAEAS B IR A B SE A A LSt TR PR 3 T O A s i 8] 5 51
Beff, tgtfe © REESEIRIG O, BENS S L s 2 KA S TR 0 5 2



XFARC AR 0 CEMD 5250 1 (FF), BEALRREH AT H 355008 0.78 5 0.79, X
RUEAL PR ANZSIN , AR B e A HERA B, (B — ERE L A E M . A
FEH PRI A FREKAEEZL, BRSNS 7 RN R PR EER. %
M55, T REMAHSRZRENE, — okl AT DU 3G i 58 2 (0 28 5 R AL I Y 70 2R b vh
T EC SEULIEH] 12 38, ASCHTS YRR A T B AEICE: i AN A2 DASE 3 SE D RS 440 1
Y73 RhRitE, AT 3 BB A DL SE 1 — BR8P FE S 1k
5 HBINGIRLE K 3T
51 REFHE

202442 H 1 H~2024 2 H 6 H, ZmZ k. 02 TR LA 7 T 5
i), SR T L T BE A BRI RS A5 2 A 3 H 00 B, 850hpa LA R Ak 2 #1855 » 850hpa
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Fig.5 Weather conditions during two weather processes in Wuhan in February 2024.
a: Geo-potential height at 850 hPa, wind at 800 hPa, and specific humidity at 850 hPa,2/3/2024
00:00; b: Sea level pressure, wind at 10 meters, and temperature at 2 meters,2/3/2024 00:00;c:
Geo-potential height at 850 hPa, wind at 800 hPa, and specific humidity at 850 hPa, 2/21/2024

00:00; d: Sea level pressure, wind at 10 meters, and temperature at 2 meters,2/21/2024 00:00.
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Fig.6 Comparison of actual and forecast precipitation phase from 0~12 h in Wuhan on Feb.3 (a)
and Feb.21 (b), 2024
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