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Fig.2 2004/2005 winter mean potential vorticity
(PVU) on the isentropic surface of 315 K averaged
from 1 Dec 2004 to 28 Feb 2005
(The latitude and longitude range; 20°—90°N, 20°—160°E)
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Fig. 3 (a) Daily mean Siberian high intensity (sea level pressure, the solid line with open circles; hPa) averaged over

40°—60°N, 80°—120°E, and daily mean temperature (the solid line with solid circles; ‘C) averaged over East China
(20°—40°N, 105°—120°E) , and (b) daily mean potential vorticity (the solid line with open circles; PVU)

on the isentropic surface of 295 K in 2004/2005 winter (1 Dec 2004 to 28 Feb 2005)
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Fig. 4 Temporal evolution of potential vorticity (larger
than 4 PVU; contour interval: 1 PVU) on the isentropic
surface of 315 K from 16 to 30 (a—1i) Dec 2004
(The latitude and longitude range: 20°—90°N, 20°—160°E)
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Fig. 9 Same as Fig. 8, but for relative vorticity (contours >>4X10"5s! are shaded)
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Fig. 10 Same as Fig. 7. but for relative vorticity (107°s1)
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Fig. 11 (a) The longitude-isentropic surface cross section of pressure (dashed line; hPa), jet (shaded area: wind speed larger than 25 m/s),
potential vorticity (solid line; PVU), and zonal wind vectors on various isentropic surfaces (the thick dotted line denotes the interface of the
westerly and the easterly), and (b) the longitude-time cross section of sea level pressure(hPa) along 50°N from 16 to 25 Dec 2004
(the dashed line denotes the high potential vorticity center track on the isentropic surface of 315 K from 22 to 25 Dec 2004,
and the shaded area denotes sea level pressure less than 1032 hPa)
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Fig. 12 (a) The longitude-isentropic surface cross section of pressure (dashed line; hPa), jet (shaded area: wind speed larger than 25 m/s),
potential vorticity (solid line; PVU), and meridional wind vectors on various isentropic surfaces along 90°E on 26 Dec 2004
(the thick dotted line denotes the interface of the northerly and the southerly), and (b) the latitude-time cross section of sea level
pressure (hPa) averaged over 80°—120°E from 16 to 30 Dec 2004
(the thick dashed/solid line denotes the high/low potential vorticity center track on the isentropic surface

of 315 K, and the shaded area denotes sea level pressure less than 1032 hPa)
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ANALYSIS OF ISENTROPIC POTENTIAL VORTICITY FOR A STRONG COLD
WAVE IN 2004/2005 WINTER

Ding Yihui'? Ma Xiaoqing®"*
1 Key Laboratory of Climate Change Research , Beijing 100081

2 National Climate Center of China, CMA, Beijing 100081
3 Beijing Meteorological Bureau, Beijing 100089

Abstract

Using the NCAR/NCEP daily reanalysis data from 1 Dec 2004 to 28 Feb 2005, the isentropic potential
vorticity (IPV) analysis of a strong countrywide cold wave from 22 Dec 2004 to 1 Jan 2005 was performed.
It is found that the strong cold air of the cold wave originated from the lower-stratosphere and upper-tropo-
sphere of the high latitude in the Eurasian continent and the Arctic area. Before the outbreak of the cold
wave, the strong cold air of high PV propagated down to the south of Lake Baikal, and was cut off by the
low PV air of low latitude origin, forming a dipole-type circulation pattern with the low PV center (bloc-
king high) in the northern part of the Eurasian continent and the high PV one (low vortex) in the southern
part. Along with the decaying of the low PV center, the high PV center (strong cold air) moved towards
the southeast along the north flank of the Tibetan Plateau. When arrived East China, the air column of
high PV rapidly stretched downwards, leading to increase in its cyclonic vorticity, which made the East A-
sian Trough deepened rapidly, and finally induced the outbreak of the countrywide cold wave. Further a-
nalysis indicates that in the southward and downward propagation process of the high PV air, the air flow
west and north of the high PV center on isentropic surface subsided along the isentropic surface, resulting
in rapidly development of Siberian high finally leading to the southward outbreak of the strong cold wave.

Key words: Cold wave, Potential vorticity, Isentropic surface, Sibrian high,East Asian trough.
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