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Abstract: Historical similar typhoons are important references for typhoon prediction and
decision-making besides conventional methods. However, it is time-consuming and laborious to
retrieve similar information from a large number of historical typhoons. In this paper, a similarity
retrieval method of subtropical high based on improved visual geometry group model (VGG16) is
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proposed to query historical similar typhoons based on subtropical high similarity. Through the
image extraction, data enhancement, model learning and optimization of 19736 subtropical high
corresponding times in the typhoon season from 1979 to 2020, and taking the learned perceptual
image patch similarity (LPIPS) as the measurement index of subtropical high similarity, an
improved VGG16 model is finally established. The test results show that greatly similar historical
typhoons can be found by using this model. The similarity between the historical similar typhoon
ranked first retrieved by this model and the target typhoon is 92.55%, which provides a very
meaningful reference for Typhoon forecasters. At the same time, compared with the traditional
manual recognition, this model takes shorter recognition time and has higher retrieval efficiency,
and can be applied in typhoon forecast and research.

Key words: Typhoon, Subtropical high, VGG16 model, LPIPS, Geometric image algorithm
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Fig. 1 Comparison of the environmental field of typhoon (left) and the extracted subtropical high (right) at 00:00

UTC, August 5, 2019 (The filled black triangle is typhoon center.)
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Fig. 6 The historical similar typhoons and corresponding subtropical high (b-f) retrieved for typhoon 0309 at 06:00
UTC, August 4, 2003 (a). Black dot: typhoon center at the similar moment, black line: typhoon track 36-h before
and after the similar moment.

4.1.2 LPIPSARAA & 18 69 tb &5
THEAS R A5G 2 HIHEA BT507 & RO I ZE S AR LPIPSE. (R1) » KBI1713%5 & X
% R LPIPSAE & e, [RGB I v — 30 (H 2 LPIPSAEHEAE BT S 1 & RS B I8 T =

FARME A A AR, X5 NI 72 08 1 2 57 A %

&1 BIRAEME RS E S E R LPIPSE
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