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Abstract Using a new localized multi-scale energetics analysis method and a feature tracking and compositing technique, this
study investigates the structure and internal dynamics of the storms over the two storm source regions over East Asia based on
data from the European Centre for Medium-Range Weather Forecasts ReAnalysis (ERA-40). It is found that the two regions
are significantly different in both storm structure and internal dynamics. Storms in the south exhibit the bottom-trapped feature
with perturbations intensified at the bottom, similar to the most unstable mode in the linear baroclinic model, whereas storms
in the north have the largest amplitude in the upper troposphere. just as that described in terms of downstream development.
Besides, it is found that storms in the south have stronger ageostrophic winds. Localized multi-scale energetics analysis result
shows that they experience both baroclinic instability and barotropic instability. For storms in the north, however, barotropic
instability is absent. We find that the buoyancy conversion and diabatic effect are much stronger in the south, which can be at-
tributed to the stronger vertical motion and more vapor content there.

Key words Extratropic cyclone, Storm track, Feature tracking, Multiscale energetics, Baroclinic/barotropic instability
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Fig. 1 Samples of storm trajectories based on &z, in cold season

(The thin gray lines stand for trajectories, with black dots indicating their respective starting points;

the thick red contours represent 300 hPa zonal wind, starting from 30 m/s with an

interval of 5 m/s. The terrain height is shown in the color map)
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Fig.2 Composites of synoptic-scale horizontal velocity (vectors, m/s), wind speed (shaded, m/s),

and geopotential (black contours, m?/s?) at 925 hPa (a. ¢) and 300 hPa (b, d)

(a, b. the composite structures in the south; c, d. the composite structures in the north;

the contour interval is 100 m?/s?, the gray contours present the standard error

of the composite field of speed)
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Fig. 3 Meridional section distributions of the composites of synoptic-scale geopotential (a, b, m*/s*),

temperature (c, d, K), vertical velocity (e, f. shaded, Pa/s) overlaid with divergence (contours, s '),

and specific humidity (g, h, g/kg)

(a,c.e,g. the composite structures in the south; b.d.f,h. the composite structures in the north;the contour intervals

are 25 m?/s?, 0.2 K, 0.01 Pa/s (5X10°7s™1) and 0.1 g/kg, respectively;the solid lines in (e) and (f) are for

divergence and dashed lines for convergence;the gray contours present the standard error of each composite field)
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Fig. 5 Meridional section distributions of the composites of background zonal wind (shaded, m/s)

and temperature (contours, K) over (a) the south and (b) the north
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Fig. 6 Meridional section distributions of the composites of baroclinic canonical transfer (a,b)

and barotopic canonical transfer (c,d) overlaid with geopotential as shown in Figs. 3a, b
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