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Radar echo extrapolation method based on self-attention
and dense convolution improved ConvLSTM

YANG Xiaoyu, NIU Xuemei, QI Kai
( Fuyang Meteorological Service, Fuyang 236000, China)

Abstract To address the problems of fuzzy distortion in long-term echoes and low accuracy in predicting
strong echoes in existing radar echo extrapolation models, this paper designs a radar echo extrapolation
method based on self-attention and dense convolution improved convolutional long short-term memory
(ConvL.STM) network by using the composite reflectivity mosaic image of Doppler radar data in Anhui
from May to September 2016. Based on ConvL.STM, the model incorporates self-attention mechanism into
each cell and Encoder-Decoder to enhance the ability of extracting features with long-term spatial
dependence. Meanwhile, the model uses dense convolution instead of common convolution to improve the
feature reuse ability. The experiment uses the past 1-h radar echo image to predict the future 2-h radar
echo image, and compares the resluts with the ConvLSTM before the improvement, proving that the
proposed model can improve the accuracy of radar echo extrapolation.
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Fig.6  Visual comparison of radar echo extrapolation results of severe convective weather cases

3.2 HERE HILE (N 25 dBZ .35 dBZ H1 45 dBZ W PEAL 45
J T ORI TSR L s B WG 7y, R YBIE R 25 dBZ B, I SCEEAL LY ConvLSTM (1)
PEHL 25 dBZ .35 dBZ i1 45 dBZ X 3 AN H{EXIALAL  CSI A POD PE4043 42 75 18.8% F114.4% , FAR ¥4
TAHAL, R 1A TIHCHALS ConvLSTM #8 [§{K22.7% ., X4 B {E N 35 dBZ B}, Bt SCHE A b



3

WIEAE A5 - T F = R 25 5 AR AE ConvLSTM 114 77 325 1M1 38 A Jy 125 115

ConvLSTM 1 CSI I POD 43 542 25 3.2% F10.3% ,
FAR [%11%28.6% , 4 {H & 45 dBZ W}, I SC A Y
It ConvLSTM [ CSI FI POD 4% 71| 4% &5 9.1% Fi

10.4% ,FAR B#MK33.1%, 1T LA H ok SO 1
ConvLSTM 5% 7Y (1) 3% 1A P G %2 4y, #l I &5 2 58
HE

®1 REGHNBEARTERSRHETITMEER

Table 1  Evaluation results under different thresholds of reflectivity before and after model improvement BT . %
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Table 2 Comparative evaluation results of ablation experiment Hfr ;%
K AN B 35 B R B (E X R Y CSI AN 38 B R BB % ) FAR AN B 38 B S B R %R Y POD
25 dBZ 35 dBZ 45 dBZ 25 dBZ 35 dBZ 45 dBZ 25 dBZ 35 dBZ 45 dBZ
SA-ConvLSTM 47.6 15.6 11.7 20.7 19.9 11.3 50.8 13.2 10.0
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DenConvLSTM 39.7 18.3 3.4 40.0 38.9 30.7 46.2 1.0 0.9
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