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Fig. 1 Normalized time series of the late spring (May) Arctic Oscillation (AO) index (black solid line) and tropical cyclone (TC)

frequency over the western North Pacific (grey dashed line) in the subsequent summer (June to September) for the
period of 1950-2018
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Fig. 2 Regression distributions of the summer mean sea level pressure (SLP, contours; interval: 0.1 hPa) and 850 hPa wind (UV850, vec-

tors; unit: m/s) (a), 500 hPa vertical velocity (0500, black contours; interval: 1.5x107 Pa/s) and 500 hPa geopotential height (H500, red and

blue contours) (b) on the late spring AO index
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Red and blue lines in b denote the multi-year mean and superimposed the regressed anomalies on the multi-year mean western Pacific Subtropical High. Heavy

and light shadings indicate the SLP (a), vertical velocity (b) anomalies significant above 95% and 90% confidence level, respectively
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Fig. 5 Regression of the North Pacific storm track (contours; interval: 60 gpm) on the May AO index (a), spatial pattern (contours; inter-

val: 60 gpm) (b) and normalized time coefficients (defined as the Storm Track Position Index, STPI) (c) of the second leading empirical

orthogonal function modes of the North Pacific storm track in May
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Fig. 7 Regression distributions of the late spring strom track position index (a), AO index (b) on the summer mean vertical motion over

western North Pacific local Hadley cell (120°E—180° average)
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Impacts of the late spring Arctic Oscillation on the summer
tropical cyclone frequency over the western North Pacific

Zhou Qun', Wei Lixin'

(1. National Marine Environmental Forecasting Center, Beijing 100081, China)

Abstract: In the present study, the connection between the Arctic Oscillation (AO) in May and the following sum-
mer (June to September) western North Pacific tropical cyclone genesis frequency is investigated based on
NCEP/NCAR reanalysis data and tropical cyclone data from China Meteorological Administration for the period
1950-2018. A statistically significant positive correlation is found between the late spring AO and summer tropical
cyclone genesis frequency. The diagnosis results show that the low-level relative vorticity, high-level divergence,
vertical wind shear and the mid-low level relative humidity are all beneficial for the genesis of the western North
Pacific tropical cyclones during the positive AO years. Moreover, the western Pacific subtropical high shifts east-
ward and northward and tends to be much weaker. On the contrary, during the negative AO years, the tropical cyc-
lone formation is reduced because of the strengthened western Pacific subtropical high combined with an anticyclon-
ic vorticity in the lower troposphere. The possible mechanism involved the variations of the storm track in the
North Pacific. It is showed that during the positive (negative) AO years the storm track is moving northward (south-
ward) and there is a cyclonic (an anticyclonic) vorticity anomaly in the lower troposphere in the western North Pa-
cific in the subsequent summer through the interaction between the synoptic-scale eddies and low-frequency
mean flow. The resulting anomalous local Hadley circulation could lead to the change of the western Pacific sub-

tropical high and further contribute to the western North Pacific tropical cyclogenesis.

Key words: Arctic Oscillation; tropical cyclone; western North Pacific; storm track



