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Reasons for the Jet Stream Variation

ZUO Qunjiel, GAO Shoutingl’z, and SUN Xiaogong2

1 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, Chinese Academy of Meteorological Sciences, Beijing 100081

Abstract The effect of the East Asian jet stream on the freezing rain and snowstorm over southern China in early 2008 was
investigated using the European Centre for Medium-Range Weather Forecasts (ECMWF) interim data and the precipitation
data provided by the China Meteorological Administration. Possible reasons for the change of the jet stream during the event
were studied. The variation of the vertical motion in the jet entrance region was caused by changes in the intensity and
position of the jet stream, leading to the development of precipitation over southern China. In order to study the causes of
changes in the jet stream during the event, the eddy kinetic energy equation was used in this study. The analysis suggests that
the development of the jet stream was corresponding to the variation of the eddy kinetic energy. The eddy geopotential
advection made an important contribution to the eddy kinetic energy. A small eddy kinetic energy center associated with
weak wind fields was located to the north of the jet stream, and the eddy kinetic energy was transported via the eddy

geopotential flux to the jet entrance region and converged there, leading to the intensification of the jet stream.
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Fig. 1 Distributions of the accumulative precipitation amount (mm) in (a) the first stage (11—17 January), (b) the second stage (18—22 January), (c) the third

stage (25—30 January), and (d) the fourth stage (31 January to 2 February) of the snowstorm event in 2008 over southern China
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Fig.2 Distributions of wind at 300 hPa (heavy solid lines: <<30 m/s; thin solid lines: =30 m/s; intervals: 15 m/s) in (a) the first stage, (b) the second stage,

(c) the third stage, and (d) the fourth stage of the snowstorm event in 2008 over southern China
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Fig. 3 Pressure—latitude cross sections of the vertical velocity and wind averaged between 105°E—120°E (wind: colored with thin solid lines, intervals: 15

m/s; thick solid lines: descending motion, thick dashed line: ascending motion, intervals: 5X 1072 Pa/s) in (a) the first stage, (b) the second stage, (c) the third

stage, and (d) the fourth stage of the snowstorm event in 2008 over southern China
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Fig. 4 Distributions of eddy kinetic energy at 300 hPa (black solid lines, intervals: 200 m*/s*) and wind (colored, intervals: 15 m/s) in (a) the first stage, (b) the

second stage, (c) the third stage, and (d) the fourth stage of the snowstorm event in 2008 over southern China.
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Fig. 5 Pressure—longitude cross sections of GKe (Generation of eddy Kinetic energy, the first column), CAeKe(Conversion rate from Available potential
energy to eddy Kinetic energy, the second column), RKe (Reynolds stresses of eddy Kinetic energy, the third column), CKiKe (Conversion rate from Ineraction
Kinetic energy to eddy Kinetic energy, the fourth column) and wind averaged between 20°N—40°N (colored indicates wind, intervals: 15 m/s; black solid lines
indicate positive and black dashed line indicates negative, intervals: 5 m%s’) in (a, e, i, m) the first stage, (b, f, j, n) the second stage, (c, g, k, o) the third stage,

and (d, h, i, p) the fourth stage of the snowstorm event in 2008 over southern China
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Fig. 6 Distributions of (a-d) eddy geopotential advection (black solid lines indicate positive and black dashed lines indicate negative, intervals: 10 m%/s)
and wind (colored, white thin solid lines, intervals: 15 m/s), and (e~h) ageostrophic geopotential flux (vectors, units: 20X 10> m*/s*), eddy geopotential
(thick and thin black solid lines indicate positive and negative seperately, intervals: 10X 10> m%/s*) and wind (colored, white thin solid lines, intervals: 15
m/s) at 300 hPa in (a, e) the first stage, (b, f) the second stage, (c, g) the third stage, (d, h) the fourth stage of the snowstorm event in 2008 over southern
China
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Fig. 7 Distributions of wind (colored, white thin solid lines, intervals: 15 m/s), ageostrophic wind (vectors, units: 10 m/s), and eddy geopotential (thick and
thin black solid lines indicate positive and negative seperately, intervals: 10X 10? m?*/s?) at 300 hPa in (a) the first stage, (b) the second stage, (c) the third stage,

(d) the fourth stage of the snowstorm event in 2008 over southern China.
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