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Abstract

In current meteorological forecasting work, numerical model forecasting is at the core, and the
results of meteorological forecasting are highly dependent on it, but there are certain errors in its
forecasting results. In order to decrease errors, the paper proposes a deep convolutional neural
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network (DCNN) correction method based on convolutional neural networks, and conducts pre-
diction correction in Shaanxi region based on the 2 m temperature prediction data and reanalysis
data from the ECMWF. The analysis of the correction outcome shows that the DCNN correction
method can significantly improve the prediction accuracy, and the larger the prediction error, the
more obvious the correction effect; the correction effect increases with the increase of parameter
epoch within a certain range; the correction effect in the early stage is significantly better than
that in the later stage.
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EMFLEERm, & KA TR S R — T E A T AE[10] [21]. ASCHIF 2020 2 2022 FRRH 0%
EBA TR SR, T IREGP ML 772, SFRRPEHLX 2 m SR PR T T IE, BT IR
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22. MIRFG*

002 W 4% (Convolutional neural network, CNN)J& T 4E & J@E sk . 32 B AR — APl N T
G2 SRR Y BT R R, L YRS N R T DAL R LA A 4 S R R B, 2 4R
GBS T BB N 45 o FLAR AT H L BUE L SRR 0B S B A SRR AE AT LA K98/ 9 28 I 21 T 7 S 8
N LS = I B 127 AR U 17 N B % 19 Y B L3 8y SR AN o 0 NIE DA N 1
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TRIZ BRI /0 4% (Deep convolutional neural network, DCNN)J™ 2 5 FH T B 2 e 45itek, 38 5t b 6 ik
KB HPE ML W EREIIRAN WREE, 7% 2 S UG R A IRHIE . 2548 N5 NIEAE M 28 138
NI T SCERZ (W 1 FTR), R4 e MG ) 2 e UG 2 IR AR L PEIUR DG R o AR B 2 5
BNEUG RS8BT RSk TAERN TS, JRm s N 1 s 5¢ R 2 (a1 JE L R
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Figure 1. Deep convolutional neural network structure for denoising [20]
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Figure 2. The spatial average changes of d;, d, and d;~d, in 2022 using the revised DCNN method
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Figure 3. Spatial distribution of d;~d, mean values in 2022 using the revised DCNN method
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Figure 4. The size distribution of d;~d, 2022 mean (d) using the revised DCNN method
4. £ DCNN ITIEF 3% di~d, 2022 S FHE(DRIKR NS

B PE S 1 X dp~dly RPT IE Ji5 PR 1% 22 4 5 (B sl D> B ) BF )P 3 G2 L B, 1 A 36 £ 0.24°C
2 AriEme) 0.70°C. 3 A iing 1.06°C. 4 A43iGme) 0.98°C. 5 HH % 0.65°C. 6 HriGmey
0.48°C. 7 ANy 0.68°C. 8 HAr1 /N 0.01°C. 9 A 43021 0.06°C. 10 H 34 0.20°C. 11 F
P2 0.12°C L 12 A 3imey 0.27°C. 1 A& 12 A4r3Ehn 0.40°C. XRR, IREEFHEMEITIE
TIE AT IE RS2 B0 K 5, 76 T HA REAG 25080/ Bk vE B J 320 b DX Pl im 22 B 4 o L, 88 s Pl
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Table 1. The time average of the reduction in the absolute value of the forecast error using DCNN correction

F= 1. f£H DCNN T IE/E TR iR E L3 HER L ERIET B FH{E

B 18] Btk iR = HHER > & (C)
1A 0.24035928

2 A 0.70446771

3A 1.0635562

41 0.98287255

5/ 0.64749694

61 0.47777086

7H 0.68357825

8 A1 0.011200405

9H 0.059040729
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10 H —0.19779484
11 H -0.12238047
12 H 0.2673358
1~12 H 0.39953944

3.2. A°[E epoch %t DCNN T IE4: RAE M

TEFIER SR MR, T35 8 240 epoch MISE, ZSHULIRTE R4 g FE H Il 45
£E 10 T T N R 4 B AR R AT — IR e B %I 2R 78, 130 epoch Dy 200 (1191 k45 S Bl MK
AERBE AT 200 WRFEREMI KN ZRINEE . S50 epoch [IK/NYRIE T 45 F2 1R X 48 B 7R 7 )1 2RI 1) 6 38
IZRIREL, BRI T % N4 5O 2 TR RS D0 R I AL, UM 2 5 IR SR AR (R U . R AT
H 4 5% epoch B A 100, 150 AT 250 3EAT /4531 253 FHT SC epoch A4 200 FYIZRah BtAT LR, 40T
AN[A) epoch X Il k2 R 52 o

18 AN [F] epoch Il 25 Hi ¥ DCNN 73 il % FR BE 2EAT 1T 15, B R R X T 1 Ji5 P 1% 72 4l
I B (do~dy) F R AP35 2% 2 BTk, 230 epoch Dy 100 B BRAEAN B A 4340, 76 KER 4> A 4> SRR R
B4 epoch N FANEE R TR PR L, 76 6~8 HITIERCRE A f, 2022 4F 1~12 H P34 iR 2= 4a%¢
HID 8L 0.21°C. Z4 epoch 2 150 B, 7E 3 AITIERMCR R, FHAB K53 A 01T IEBCRAEAL
a % E-F epoch Sy 200 A1 250 I 455, 7E 8~11 HATIERCR N, H 2022 4 1~12 H P FiikiR =4 xt
{HIR/ 82N 0.28°C. S epoch 2y 200 f, 7E 3 AITIE®RAL, 7E 2 HMET epoch NHAAE R T IE
SERATIERUR B AT, HHAE 10~11 AITIERMA N, 2022 4F 1~12 F P31z 22 4 sl kb 8 2
59 0.40°C. 2% epoch 24 250 Bf, 3 AT IERCREA, K5 AT IERCRA T80 AL T epoch g At ff
ITIERUR, HASFITIERURTEMME, 8 A2 AT IERCRIF T2 5, 2022 4 1~12 H P34 TidkiR 2 4 5HE
W/ EZIN 047°C. BRI S, epoch 4 250 i, DCNN HUiT IERCRE 4, H 8 A2 miil IEMRE L.

Table 2. The time average of the reduction in the absolute value of the forecast error after correction by DCNN trained with
different epochs

= 2. fERAANE epoch I Y DCNN ITIEETRIRZ 48 SHE R D 2 HOFTE) 1918

N TR E LN ER DB (C)
el epoch =100 epoch = 150 epoch =200 epoch =250
1A 0.32546225 0.24786177 0.24035928 0.24614832
2 H 0.54214334 0.59945649 0.70446771 0.51034969
3H 0.59617621 1.07511 1.0635562 1.0023144
4 F 0.39118481 0.98952866 0.98287255 0.93859738
5H 0.19950791 0.56355274 0.64749694 0.73942566
6 H -0.10433129 0.24012841 0.47777086 0.55636275
7H —0.12119004 0.47153327 0.68357825 0.62442017
8 H -0.19207709 -0.42682162 0.011200405 0.22838543
9H 0.16690892 -0.15266386 0.059040729 0.31389496
10 H 0.26664656 —0.27415982 —0.19779484 0.1118196
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11 H 0.25281495 -0.15450431 -0.12238047 0.083999112
12 H 0.2655431 0.22952083 0.2673358 0.2374513
1~12 H 0.21347798 0.28203824 0.39953944 0.46565557

Bk v K JH A IX di~d, 2022 SEFEMERI KN ARG it in#e 3 fiac. 2% epoch iy 100 i, £ 256 4
B ROTIEJG di BRI R T dp (AEF3S, ITIEJG FRR 2180, HAEXKI A L 24%. HRMs nidi s
it DCNN T IEFR R 20, Hor 343 Mg st 17 0.4°CRLE, (5L 32%. 2344 epoch 2 150 B, d;
AR KT dy AR A SR A K, 254 4, (5 24%. 2307 IE J5 TR 22 /0 (R # s5
A 419 M SR T 0.4CLLE, (5 39%. S5 epoch A 200 I, dy BIAETFHKT d, (P30
SR 202 4, EE 19%. ST I JE TR ZE D S s, s 0.4°C A RGN 594 ),
i b 55%. 2% epoch Jy 250 B, dy I35 K T dy ISR~ IA 1A s — 200k O 146 A4S, 5 EERRIGN
14%. 670 Mg S AIT IEE TiiRiR 2> 7 0.4 CLLE, (HHEF] 62%. £ LTk, DCNN [T IERCR
B epoch [N HETE, epoch Jy 250 B 7 1E R e if-

Table 3. Size distribution statistics of d;~d, mean (d) in 2022 of DCNN model trained with different epochs
% 3. £ epoch YLk ) DCNN A di~d, 2022 £ FHE)RIK /N3 Fa St

% B RBE()
epoch =100 epoch =150 epoch =200 epoch =250
d>0°C 256 254 202 146
0°C>d>-0.1°C 71 66 39 67
-0.1°C>d>-0.2°C 139 78 42 52
-0.2°C>d>-0.3°C 139 112 60 58
-0.3°C>d>-04°C 125 144 136 80
d<-0.4°C 343 419 594 670
4. &g
X T AR A IR FE S AR 22 I 2 T 200 BT HLX 2 m AR TIGRAT IERCR B 7T, 81 Bk giit- 404
A AT L g i

1) VREEG B2 L0 BRPU X 2 m A PR IT IEBOR W2, 76— A5 R R0che v TR A 2
2) IRFEZERMZ B TURIR 22K THRAEF AR AT IERCRE M &, AEMS B3 FRAR TR
Fo
3) BB P45 KTT IERUR 2 2240 epoch AT IERS RSN . 7E— €GN, epoch #RIT
IERCRBET o BE B SR R JOBARIT IERCR B — 28, BRI 2RIV f I T IERCR B
IZEEWRIEFE T BRI L 2 m il B TR B R B U X T IEBF FUAR 2O VR LAt L R HT
A B8 TR Bt 3T IERCR A et — B AT
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