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Abstract

Based on the ERA-Interim daily reanalysis data (1979-2014) from the European Center for Me-
dium range Weather Forecasting (ECMWF), storm track is defined as monthly mean variance of
geopotential height at 300 hPa with harmony filtering from 2 to 7 days. Temporal and spatial var-
iations of the storm track over northern hemisphere are analyzed. Results indicate that the inten-
sity and location of storm track have a remarkable interdecadal shift around 1998 and an opposite
behavior for the Pacific storm track (PST) and the Atlantic storm track (AST). After 1998 when
global warming hiatus period began, the “midwinter suppression” phenomenon of PST appears
frequently and the PST shifts polar ward. Meanwhile, the AST maximum intensity occurs in Octo-
ber-November early than in February-March and the AST moves toward equator. These “seesaw”
characteristics of PST and AST show clearly in the leading mode by a Season-reliant Empirical Or-
thogonal Function (S-EOF) analysis, especially in cold season. The storm track’s interdecadal shift
may relate to the variability of mean flow-wave interaction, which is yet to be investigated.
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Figure 1. Spatial distributions of the climatological storm track (1979~2014),
unit: dagpm?
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Figure 2. Cross-section of month-year for (a) AST and (b) PST center intensity during 1979~2014, unit: dagpm?
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Figure 3. The time series of the (a) AST (red solid line) and (b) PST (blue solid line) center latitude.
Grey shading is the north-south boundaries of storm track intensity (the threshold latitudes at which
the contour is greater than 70 dagpm?) unit: N°
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Figure 4. S-EOF spatial patterns of the first eigenvector (shading) of storm track (dagpm?) superim-
posed by its climatology (contour > 30 dagpm?) in JAS (a) OND (b) JFM+1 (c) and AMJ+1 (d). The
lower panel is the time series of first principal component (e, red solid line indicates normalized PC1
and the green bar indicates its 5-year running mean) of the S-EOF mode
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Figure 5. Difference distribution of storm track activity (dagpm?) anomalies (shaded), its climatology (black contour) and
zonal wind at 300 hPa (green contour) between 1979~1997 and1998~2013 epochs in OND (a) and JFM (b) seasons. green
contour interval is 2 m/s. black asterisks indicate significance exceeding 95% confidence level
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