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Analysis on influencing factors of violent typhoon events
affecting Hainan Island
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Abstract Based on typhoon data, natural disaster data of Hainan, reanalysis data, and several
statistical analysis methods, 15 violent typhoon cases are selected from 1967 to 2015, and the influencing
factors of HNVTE ( Hainan violent typhoon event) are analyzed. The results show that the climatic
background of HNVTE is the cooperation of multi-time scale factors. The abrupt change of the western
North Pacific subtropical hich (WNPSH) getting stronger in the late 1980s may provide the interdecadal-
scale background for the decrease of HNVTE; the combined action of ENSO ( El Nifio-Southern
Oscillation ) and stratospheric QBO ( quasi-biennial oscillation ) provides an interannual anomaly
background for the variation of HNVTE. The moderate La Nifia state before the abrupt change of WNPSH
and the moderate El Nifio state after the abrupt change of WNPSH in the western Pacific are both
favorable for the occurrence of HNVTE, but the HNVTE activity in the two states is inhibited by the low-

level strong westerly shear under the stratospheric westerly phase. The occurrence of HNVTE can be well
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identified by the BEST-QBO synergy index constructed from the SST interdecadal phase, ENSO cyclic

phase and intensity, and QBO phase and intensity of the western Pacific, which can provide a useful

signal for the climatic prediction of HNVTE.
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Table 1  List of powerful typhoon affecting Hainan Island
e oy i 54 e FRIPAL R P PRALACE HEB BEST Ji5C
TR A PR HEARBR T 5t
1 1970 197039 10 K s 55 -0.34
2 1971 197139 10 K- % 55 -1.00
3 1972 197233 11 K2 s 5 1.33
4 1973 197314 9 K7 s 59 -0.88
5 1974 197434 10 K- % 55 -0.85
6 1981 198106 7 K s 59 -0.28
7 1982 198221 10 K s 59 1.46
8 1984 198415 9 K s 59 -0.33
9 1987 198710 8 K /7 55 1.92
10 1991 199107 7 K- 177 Gy 0.95
11 1991 199113 8 K % [ 0.95
12 2005 200518 9 K i3 G 0.47
13 2012 201223 10 K- % Gy 0.35
14 2014 201409 7 K7 [ Gy 0.40
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Fig.1

Monthly average subtropical high and TC original location of HNVTE in the corresponding phase;

M-K test on WNPSH in July and October from 1967 to 2015
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