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A Case Study on the Polar Low Developed over the Sea Near Busan

on 11~12 February 2011
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Abstract The evolutionary process of the polar low, which caused the heavy snowfall in the
East Coast area on 11~12 February 2011, was investigated to describe in detail using synoptic
weather charts, satellite imageries, and ERA (European Centre for Medium-Range Weather
Forecasts Re-Analysis) -Interim reanalysis data. It was revealed that 1) the polar low was gen-
erated over the sea near Busan where a large cyclonic shear in the inverted trough branched
from the parent low existed, 2) during the developing and mature stages, there was a convec-
tively unstable region in the lower layer around the polar low and its south side, 3) the polar
low was developed in the region where the static stability in the 500~850 hPa layer was the
lowest, 4) the result from the budget analysis of the vorticity equation indicated that the
increase in the vorticity at the lower atmosphere, where the polar low was located, was domi-
nated mainly by the stretching term, 5) the warm core structure of the polar low was identified
in the surface-700 hPa layer during the mature stage, 6) there was a close inverse relationship
between a development of the polar low and the height of the dynamic tropopause over the
polar low, and 7) for generation and development of the polar low, large-scale circulation sys-
tems, such as upper cold low and its combined short wave trough, major low (parent low), and
polar air outbreak, should be presented, indicating that the polar low has the nature of the baro-
clinic disturbance.
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Fig. 1. Geographic map of the Korean Peninsula and
western Japan. The red dot indicates the position of 950 hPa
vorticity center. Some geographic areas referred to in the text
are indicated.
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Fig. 2. Surface weather charts for (a) 1200 UTC 10, (b) 0000 UTC 11, (c) 0600 UTC 11, (d) 0900 UTC 11, (e) 1200 UTC 11,
(H) 1800 UTC 11, (g) 2100 UTC 11, (h) 0000 UTC 12, and (i) 0300 UTC 12 February 2011.
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Fig. 3. Upper-air weather charts of 500 hPa and 300 hPa for
(a, ) 1200 UTC 10, (b, f) 0000 UTC 11, (c, g) 1200 UTC
11, and (d, h) 0000 UTC 12 February 2011, respectively.
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Fig. 4. Infrared images of MTSAT-2 satellite at (a) 1100 UTC 10, (b) 0100 UTC 11, (c) 0700 UTC 11, (d) 1300 UTC 11, (e)
1900 UTC 11, (f) 2100 UTC 11, and (g) 0100 UTC 12 February 2011.
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Fig. 13. The horizontal distributions of horizontal and vertical advection terms of vorticity, stretching term and tiling term in
equation (1) at 950 hPa. (a), (¢), (i) horizontal vorticity advection term (107° s™ h™"), (b), (f), (j) vertical vorticity advection term
(107 s Y, (), (), (k) stretching term (107 s™' h™), and (d), (h), (1) tiling term (107 s~ h™"). Results shown are for (a)-(d)
1800 UTC 10, (e)~(h) 1200 UTC 11, and (i)-(1) 1800 UTC 11 February. The star indicates the location of the polar low center.
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Fig. 14. The horizontal distributions of horizontal and vertical advection terms of vorticity, stretching term and tiling term in
equation (1) at 1800 UTC 11 February at 500 hPa. (a) horizontal vorticity advection term (107 s h™"), (b) vertical vorticity
advection term (10 s ' h™), (c) stretching term (10°° s h™), and (d) tiling term (107 s! h’l). The star denotes the location of
the polar low.
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