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Abstract Various methods defining the storm track as well as its intensity and location are reviewed and summa-
rized, and each index is reappraised using 44-year (1958 - 2001) ERA40 geopotential height data in winter. It has
been found all these indices are consistent in describing the intensity of storm track, but they are quite different in
describing the position. According to the main features of storm track over the North Pacific in winter, using 500-

hPa synoptic-scale geopotential height data over the North Pacific and its surrounding areas (30°N - 60°N, 120°E -
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120°W), a method which better defines the storm track indices is proposed, that is, the values at the grid points

with variance greater than 20 dagpm’ are averaged as the winter North Pacific storm track intensity index (NII), the

average of the longitudes at the grid points is defined as the longitude index (NXI), and the average of the latitudes

is defined as the latitude index (NYID). It is proved that the newly defined indices can better reflect the variation of

the storm track in this study. It has also revealed that during the period of 1958/1959 - 2001/2002, the storm track

over the North Pacific was slightly strengthened and tended to move southward and westward. The relationship be-

tween the strength and location was complicated before the mid-1970s, and it became quasi-consistent after the mid-

1970s, with the location northward and eastward in the strong storm track stage, and vice versa. Moreover, such a

long-term variation is related to the low-frequency variability of the Pacific sea-air systems, and the causes are so-

phisticated.
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Fig. 1 44-year (1958/1959 - 2001/2002) winter mean 500 hPa
synoptic-scale geopotential height variance over the North Pacif-
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Fig. 2 The frequency distribution of the centers of 500-hPa
synoptic-scale geopotential height variance over the the North
Pacific in 44 years (1958/1959 —2001,/2002)
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Fig. 3 Time series of 44-year (1958/1959 — 2001/2002) storm track indices over the North Pacific during winter (dashed lines): (a) New

intensity index (NID); (b) new longitude index (NXI); (c¢) new latitude index (NYD); (d) center intensity index (CII); (e) center longi-

tude index (CXD); (f) center latitude index (CYI). The thick solid line stands for the interdecadal component of each index
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Table 2 Interannual and interdecadal components of various

storm track indices and their trend coefficients
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NII 68.1% 31.9% 0.03
CII 66.7% 33.3% 0.01
CoI 63.2% 36. 8% 0.05
Ell 67.6% 32.4% 0.10
SI 65.7% 34.3% 0.14
NXI 88.4% 11.6% —0.05
CXI 90. 4% * 9.6% —0.12
NYI 77.1% 22.9% —0.13
CYI 80.3% 19.7% —0.05
E21 76.1% 23.9% —0. 24
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Fig. 4 (a) Average and (b) departures of the 500-hPa synoptic-scale geopotential height variance (units: dagpm?) and (c) storm tracks during

the winter of 1964/1965
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Table 3 Correlation coefficients between storm track indices

and various atmospheric/oceanic indices
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Fig. 5 (a) Time series of NYT (thin solid line) and PDO index
(thin dashed line) and their 11-year running means (thick solid/
dashed lines); (b) time series of NYI (thin solid line) and PNA
index (thin dashed line) and their 11-year running means (thick

solid/dashed lines)
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