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Abstract

Based on the data sets of Regional Specialized Meteorological Center-Tokyo Typhoon Center, Ja-
pan Meteorological Agency and the reanalysis data of European Centre for Medium-Range Weath-
er Forecasts, this paper demonstrated the decadal shift between October to December (OND) ty-
phoon activity over the Western North Pacific (WNP) during 1980 to 2013, and discussed the re-
sponse of the OND typhoon activity to decadal shift of the large-scale circulation. Meanwhile, by
means of the analysis of typhoon activity and its relative large-scale environmental factors, it
brought a detail exposition of its impact mechanisms. We analyzed that the WNP typhoon activity
during October to December from 1980 to 2013, compared with that from 1980 to 1994, the ty-
phoon activity during October to December among 1995 to 2013 decreased significantly. We dis-
covered the main factor that led to the decrease of Tropical Cyclone Genesis Potential Index was
the decadal shift of The Maximum Tropical Cyclone Potential Intensity. The anomalous SST pat-
terns appear to be a La Nifia pattern, leading to the increasing of MP1. However, it early affected by
the western boundary during tropical cyclones development process so that fewer tropical cyc-
lones enhanced to be typhoon. After 1995, the vertical wind shear and subtropical high to be
strengthener, resulting in the southeastern Pacific Northwest dynamic conditions are not condu-
cive to typhoon genesis; all these are the reasons for the decadal shift of typhoon activity. We also
found the vertical wind shear mainly affects the eastern part of the Northwest Pacific typhoon ac-
tivity.
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Figure 1. Time series of during October to December typhoon
counts in the WNP from 1980 to 2013. Dashed blue lines de-
note the means for the before and after of the decadal shift, the
thin black line denote the linear trend of the 34 years. The li-
near trend is statistically significant at the 5% level by the MK
test; the change around 1995 is statistically significant at the 5%
level by the Mann-Whitney test
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Figure 2. Posterior probability for all the change point of OND
typhoon during October to December of 1980 to 2013
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Figure 3. Posterior probability mass function for all change
point of typhoons during 1980-2013
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Figure 4. Locations of typhoon during October to December from
1980-2013 1980-1994 (black) and 1995-2013 (blue)
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Figure 5. GPI over the WNP typhoon genesis region. Dashed blue
lines denote the means for the before and after of the decadal shift, the
thin black line denote the linear trend of the 34 years. The linear trend
is statistically significant at the 10% level by the MK test; the change
around 1995 is statistically significant at the 10% level by the Mann-
Whitney test
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Figure 6. Epoch difference (1995-2013 minus 1980-1994) of GPI
during Oct-Dec
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Figure 7. The epochal difference (shaded) (1995-2013 minus 1980-1994) and the mean
(1980-2013) of GPI* induced by (a) Low-level Vortices, (b) 700 hPa Relative Humidi-
ty, (c)MPI, (d)VWS and (e) Vertical p-velocity
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Table 1. The epochal difference of GPI* and contributions to GPI induced by each individual factor over the main regions
where the typhoon genesis
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Figure 8. Climatologically monthly mean (contour) and epoch differ-
ence (shading) (1995-2013 minus 1980-1994) of MPI during Oct-Dec
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Figure 9. MPI over the WNP typhoon genesis region. Dashed blue lines
denote the means for the before and after of the decadal shift, the thin
black line denote the linear trend of the 34 years. The linear trend is sta-
tistically significant at the 5% level by the MK test; the change around
1995 is statistically significant at the 5% level by the Mann-Whitney test
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Figure 10. Averaged of OND in each year TC numbers before
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[ 12. RETHIF 10~12 BERWFHEREK

SST in OND
201 T

29

= i /\/\A/F
\/ ,

28.8

28.71

SST

28.6 L

\!

285
28.4

28.31

28.2 . . . . . .
1980 1985 1990 1995 2000 2005 2010

Year

Figure 13. SST over the WNP typhoon genesis region. Dashed
blue lines denote the means for the before and after of the de-
cadal shift, the thin black line denote the linear trend of the 34
years. The linear trend is statistically significant at the 5% level
by the MK test; the change around 1995 is statistically signifi-
cant at the 5% level by the Mann-Whitney test
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Figure 14. Epoch difference (1995-2013 minus 1980-1994) of
SST during Oct-Dec
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Figure 15. VWSI over the WNP typhoon genesis region.
Dashed blue lines denote the means for the before and after of
the decadal shift, the thin black line denote the linear trend of the
34 years. The linear trend is statistically significant at the 10%
level by the MK test; the change around 1995 is statistically sig-
nificant at the 10% level by the Mann-Whitney test
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Figure 16. The correlation distribution between VWS and typhoon. Shading indicates correlation significant at the
10% level by the t test
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Figure 17. The difference of typhoon (weak VWS year minus strong VWS year)
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