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Wind power forecasting model driven by multi-source meteorological data

DING Liangbo

(China Power Construction Ningxia Engineering Co., Ltd., Yinchuan 750001, China)

Abstract: This study presents an LSTM-based wind power forecasting model enhanced by multi-source

meteorological data fusion. By integrating satellite remote sensing, ground observations, and numerical

weather prediction, a spatiotemporal fusion framework is established. The model achieves an MAE of

8.2 MW, 29.9% lower than the random forest baseline, and shows improved responsiveness to wind

fluctuations via a gated adaptive mechanism. Experimental results indicate a 24.8% reduction in prediction

error and a 28% gain in stability under convective weather, demonstrating its effectiveness in volatile

renewable energy scenarios.
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Tab. 1 Performance comparison of the LSTM model
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Tab. 2 Effectiveness of multi-source data fusion

B G MAE/MW iR 72 FEAICELA] (%)
AS b T B4 10.9
Hujh + TR 9.3 14.7
T + HAE TR 9.1 16.5
AURRE CRBFFT 8.2 24.8

RYEZ2W 1, 2 URALA (EMAESS i — M
KO P M1824.8% 15 22 M AR L (81 75 IR ik 28 A4 st B
FygEth, MRGEAR LRG3 m/s2 e, @A BdiE
TR 2 bh B — SR IR 2k 32%, XK £
TR U R RE AR 2R R S e 2L 2

St R BAT AN A = 5. OLSTMM[ 4L
I 58 G A A 4 R I (Rl B TR, @ T
BB ot 2 e R WA A R AE IR A T B v W B
X5 O B i Toi-Hi 00 AT B P £ R o T ol 2 25 g i P
iK40%., X Bk L A v 6 2 Pk BT RE IR 1 5 1y By 6
TRMIEE AL T R RS . BB PR, TR R

2025 FEFEOH | i bdl 47



Sl Mkl | Automation System Engineering

Th 2 SR T BT B S A PR B8 BLRE D . AR
IR B e 30 s e R R SR B, il I B T A
JE M LU E RS TR 55 28%

4 HRiE

AT 5T e 8 AU B S T £ 8T RE R . 0 R 4
HRYSCHETE R, A T —FhiEh & 2 TR BARAY
GREESE TR, Gl o 5T A TR E I, A
M e BAE R TR, RO T8 — Bl DRI =
A5 R BRPE R, R AR T T RUHL D T A
oMk SHE R, Ay e B B RT R AR RETROF MR T
A Al

Sk

(1] EMs, 28BN, fhi. K A 3h & R il
AL RMEHIFLRA[I/OL]. HBIEA, 1-22[2025-
08-04].

(2] HkBEPH, #EfB, xR, %. ZIRBdEE A HR
FERR AR TS b ) LR D]. ARt 5 3,
2025, 33(6): 117-120.

[3] Sz, Wi, TR DEREN =TI R
SRS BRG] B HoR S, 2025,
43(6): 98-100.

(4] Geib. ZIRELA 5 AT & 2 TR R IS A2 AR
GMFZELN]. SIS, 2025, 21(8): 130-132.

48 @i 5dl | 2025 5 9 HA

[51 Bk, BiE, REEE. KSCEEARE L0
BEARAE Bk P oy b2 R E )] 7k B4,
2025(11): 62-64.

[6] wkk, 208, £ U5 PR 23 iR S be il A B R AR Dk
FRE R AR ], B S 605,
2025(11); 169-172.

(7] #FE, B85, RIAKR, %, BTN
H HL R XU R A RE D TR Al O 5 (0] T ol B
H, 2025, 42(3): 285-294.

(8] i, REHME, B4, . 2R TR
A fig et KOtAR& H DB ShiE ek (0], L
AR, 2025, 40(9): 2827-2839.

(9] WHEE, &4, KR, %. £TWord2vec-
LSTM 5 J 2 e Al b XUH B D il 5 k001 o
HAGHIR, 2025, 35(1); 102-112.

[10] E52°F, Dk—, 3, 5. KA-JER % -4
IRE R A UL DT A D], ARl T, 2024,
42(6): 58-63.

fEEE T

] A ALK B R R R et TR e T H R
(ks H . 2025-04-28)



