ETRXEF3] E’\JEE%EIE?L?S%&TEEE%E’\JWK
=R 71

Aphat ! T oAr D AR 2P HE 23 e kL YEE AR ®

1 RAVME R TR KSF, KA 610225
2 TMTAREAREF L, SN 511430
3 MW EERZHBEMECIF P, M 511430
4 ATHETAZR, EH 115001
5 Ta¥RAAMFESER¥E, T 214105

¥

R E: 2R AUE SRV R R A T AR, (H A @Hﬂ%
PGt BB R B TV I AR RAER DA AL o N TRh B — B R R A A T

PR ST G UKE R J7. ZO7TER FE LE TUR A S B TR
i AR TR R IR B () BB AR AE, R IR 2 2] S S 2R i
POTIE R A R ik TR AN TR B, BT H AR A YO§

B, HUKERTIRMNTEIR Gt BTS2, 3 A TAEIES
AMEFEIVKE XA ASHE 7] 75

R UKEIRA, WS, HdRmG, FY-4A, ZHHRSEFR
HESRS: P413  CERFRIREE: A

r for Smart Meteorology of Guangzhou, Guangzhou 511430
4 Yingkqu“Meteorological Office of Liaoning Province, Yingkou 115001

School of Atmospheric Sciences and Remote Sensing, Wuxi University, Wuxi 214105

Abstract:
Abstract: Doppler weather radar observations play a vital role in hail identification, but the
spatio-temporal coverage of single-source radar data is limited and the timeliness and accuracy of
traditional identification methods are not satisfying. To address this issue, this paper proposes a
hail identification method based on satellite and radar data fusion. Utilizing the spatio-temporal
complementarity between satellite and radar data, the method combines threshold characteristics
of satellite and radar observations before and after hailfall to achieve efficient multi-source data
fusion and identification through deep learning algorithms. Experiment results indicate that the
proposed method effectively integrated satellite and radar data, with the YOLOv7 model
achieving a recognition accuracy of 90.83 %. It successfully identified hail-affected regions,
providing important references for early warning of hail weather. Notably, in areas where radar
data were susceptible to terrain occlusion, the method significantly improved the problem of



inaccurate identification of hail areas caused by poor data quality, demonstrating high practical
application values.

Key words: hail identification, deep learning, data fusion, FY-4A, Doppler weather radar
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Table 4 Comparison of evaluation metrics between the YOLOV7 model and the Faster R-CNN model

TR PR (best) P R mAP

YOLOv7 0.9131  0.8421  0.9083

Faster-RCNN 0.4451  0.8165 0.6526
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Fig.9 Hail fall area identification results based on (a—c) fused data and (d—f) radar data in Bijie 28 April 2019
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Fig.10 Hail fal ification results based on (a—d) fused data and (e-h) radar data in Zunyi 1 March 2019
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