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Case study of the development of trough during winter
snowstorms in southern China

Zuo Qunjie', Liang Zhaoming?, Gao Shouting'?
(1 Key Laboratory of Cloud-Precipitation Physics and Severe Storms, Institute of Atmospheric Physics, Chinese
Academy of Sciences, Beijing 100029 2 State Key Laboratory of Severe Weather (LaSW), Chinese Academy of
Meteorological Sciences, Beijing 100081 3 University of Chinese Academy of Sciences, Beijing 100049)

Abstract: Four snowstorms in southern China are selected, and the ERA-Interim reanalysis data are used to derive the eddy
potential enstrophy equation from the quasi-geostrophic vorticity equation, and to study the development of the trough during
the snowstorm from the perspective of wave. The results show that the appearance of the trough is extremely important to the
development of the snowstorm, and the wave-mean interaction has an obvious effect on the movement of the trough. The positive
and negative effects in the bottom and front of trough respectively make the trough bottom appear positive and the trough front
appear negative, thus making the trough move eastward or the horizontal trough turn vertical, which is conducive to the outbreak
of cold air to the south and the generation of snowstorm in the south of China.
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Fig. 1 QGPVE (eddy quasi—geostrophic potential vorticity, red solid lines, interval: 5x1075 s™, thick (thin) red solid
lines denote positive (negative)), eddy temperature (colored), and geopotential (black solid lines, interval: 5x10? m? + s72)
at 500 hPa: 0600 UTC 29 January 2008 (a), 0600 UTC 09 February 2014 (b), 0600 UTC 22 January 2016 (c), and
0600 UTC 27 January 2018 (d) (The bold black area indicates the location of the Tibet Plateau)
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Fig. 2 Pressure-latitude cross sections of eddy temperature (colored, interval: 2 K), eddy geopotential (thin solid
(dotted) lines denote positive (negative), interval: 3x10> m? - s72), and eddy potential enstrophy (thick solid lines, interval:
10x107" s72) at 0600 UTC 29 January 2008 120°E (a), 0600 UTC 09 February 2014 120°E (b), 0600 UTC 22 January

2016 115°E (c), and 0600 UTC 27 January 2018 120°E (d)
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Fig. 3 —ﬂg—q(red lines, thick (thin) red lines denote positive (negative), interval: 5x107 s72), eddy temperature (colored),
4

a
and geopotential (thick solid black lines, interval: 5x102 m? - s72) at 400 hPa: 0600 UTC 29 January 2008(a), 0600 UTC
09 February 2014(b), 0600 UTC 22 January 2016(c), and 0600 UTC 27 January 2018(d) (The black area indicates the
location of the Tibet Plateau)
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Fig. 4 _%% (red lines, thick (thin) red lines denote positive (negative), interval: 5x 10-'*s2), eddy temperature (colored,
interval: 2 K), and geopotential (thick solid black lines, interval: 5x102 m? - s72) at 400 hPa: 1800 UTC 10 February 2014
(@) and 0000 UTC 24 January 2016 (b) (The black area indicates the location of the Tibet Plateau)
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Fig. 5 Pressure-longitude cross sections of eddy
temperature (colored, interval: 2 K), eddy geopotential
(thin solid (dotted) lines denote positive (negative), interval:

3x102m?-s?), and —ﬂj—q (thick solid (dotted) lines
a op

denote positive (negative), interval: 10x107'* s72) at 45°N:
0600 UTC 29 January 2008 (a), 0600 UTC 09 February
2014(b), 0600 UTC 22 January 2016 (c), and 0600 UTC
27 January 2018 (d) (The black area indicates the location
of the Tibet Plateau)
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Fig. 7 Pressure-longitude cross sections of eddy
temperature (colored, interval: 2 K), eddy geopotential
(thin solid (dotted) lines denote positive (negative),
interval: 3x102 m?+s72), and vq (thick solid (dotted) lines
denote positive (negative), interval: 1x10° m-s) at 45°N:
0600 UTC 29 January 2008 (a), 0600 UTC 09 February
2014 (b), 0600 UTC 22 January 2016 (c), and 0600 UTC
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