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Abstract: This study uses a spatial analysis and visualization technology to intelligently and similarly search
for the regularity of the temporal and spatial variation of typhoons from 1949 to 2018 to form a comprehen-
sive quantitative judgment system based on three key indicators, which are spatial location, feature ele-
ments and temporal rule, and to establish initially a unified judgment standard. According to path similari-
ty determination, the method based on the combination of multiple dynamic fitting curves and similar devi-
ation is proposed. The research results show that the comprehensive quantitative judgment system can ef-
fectively reduce the uncertainty of single index. And the dynamic judgment method can effectively solve
the problem of observation point mismatch. Take Typhoon Mangkhut (1822) as an example. Firstly, we
use retrieval methods as data cleaning, feature extraction and quick retrieval creation to narrow searching range,
retrieving 10 possible typhoons with similarity to the target, and then we use the comprehensive quantita-
tive judgment method, confirming 7 similar typhoons. During the judgment process, three targets can be
achieved, including the multi-dimensional spatiotemporal data being drilled down step by step based on
customized conditions, the quantitative comprehensive intelligent retrieval and the visualization of similari-
ty results. This can provide important reference for typhoon forecast and early warning operation.
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Fig. 1 Technical and operation coordination
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Table 1 Interannual typhoon data sheet of
typhoon spanning years between 1949 and 2018

R ELESEA
1950—1951 Fran
1952—1953 —
1952—1953 Hester
1956-—1957 —
19591960 Harriet
1964—1965 —
1977—1978 Mary
19781979 Alice
1986—1987 Norris
2000—2001 Soulik
2014—2015 Jangmi
2017—2018 Bolaven
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Table 2 Frequency, sequence and intensity of typhoons landing in China’s provinces from 1949 to 2018
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Fig.4 Visual results of landing
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(Numbers represent wind speed)
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Fig. 7 Wind distribution results of typhoon from 1949 to 2018
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Table 3 Similarity results of typhoon spatial position similar to Typhoon Mangkhut

5 f Wi 5 D E; S C;
1 8607 4.48 2.08 1.16 2.82
2 8515 7.20 —6.51 2.96 5.08
3 1714 8.19 —7.68 2.45 5. 32
4 7114 7.74 —0.89 4,31 6.03
5 7011 8.16 —3.62 3.90 6.03
6 1208 8. 60 —8.27 3.89 6.25
7 7118 8.13 —2.72 5.00 6.57
8 9803 10. 31 —10.26 3.43 6.87
9 0606 11. 24 —11.11 3.38 7.31
10 1311 9.97 —8.12 5.01 7.49

x4 EERUTHACKHEREHREMALSEBRGUESR
Table 4 Average central wind velocity similarity and mean central pressure

similarity results similar to Typhoon Mangkhut

. rP P 2 R AR BL P (Spo) b AR E AR SV

FE AAGE ARAHR i D, v I i D, v 5
1 8607 Peggy 0.75 0.38 0. 69 0.72 0.75 0.26 0.77 0.76
2 6903 Viola 0.55 0.12 0. 89 0.72 0.59 0.16 0. 85 0.72
3 1622 Haima 0.55 0.16 0. 85 0.70 0.61 0.14 0. 87 0.74
4 6416 Sally 0.56 0.22 0. 80 0.68 0.75 0.16 0. 86 0. 80
5 6411 Ida 0.58 0.27 0.76 0.67 0. 62 0.55 0.58 0. 60
6 9302 Koryn 0.67 0.53 0.59 0.63 0.67 0.55 0.58 0.62
7 7011 Georgia 0.49 0.27 0.76 0.63 0. 46 0.43 0. 65 0. 56

8 7118 Rose 0.43 0.33 0.72 0.58 / / / /
9 7114 Lucy 0. 45 0. 38 0. 69 0.57 0. 40 0. 39 0. 68 0. 54

10 1311 Utor 0.47 0.51 0. 60 0.53 / / / /
11 1409 Rammasun / / / / 0. 35 0. 36 0.70 0.53
12 6814 Elaine / / / / 0. 37 0. 40 0.67 0.52

x5 5ARUMELKHNERBLESSEHESER
Table 5 Typhoon similarity comprehensive decision results similar to Mangkhut

. &R 23 (6] oL FIEE R (B;j) Dﬂil'lﬂ%)rﬂ@—
KA B B X4 B2 Cy PORMLAE O ERRGE (QGDERE)

8607 Peggy AL AL 2.82 0.76 0.72 RAAL

7114 Lucy AR AL 6.03 0. 54 0.57 ARAAR

7011 Georgia A L 6.03 0.56 0.63 HAL

7118 Rose A FHALL 6.57 AHAL 0.58 AHHAL

1311 Utor ASHHALL FHARA 7.49 AL 0.53 AR

8515 Tess AL R 5.08 AR ASFHAR R

6416 Sally AL AL A 0.8 0. 68 HHALL
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