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Analysis on Mesoscale Wind Field of “09. 11. 10” Blizzard in Shijiazhuang
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Abstract: The situation and mesoscale wind field of the blizzard that occurred from 10 to 12 November 2009
in Shijiazhuang are analyzed in detail by using the conventional observation, radar and 4D VAR inversion
wind field data. This snowstorm can be divided into two phases according to the influence system: back-
flow and west-trough snowfall. The backflow snowfall is the main period when the snowfall in the western
mountains is obviously heavier than in the eastern plains. In comparison, the west-trough snowfall is more
uniform in the whole region. It can be seen from the radar reflectivity factor and radial velocity on 10 No-
vember that the echoes have convective characteristics, continuously moving towards Shijiazhuang from the
western mountain, generating the “train effect” and causing the intensive snow in the urban and western
areas. From 11 to 12, the intensity of snowfall is abated along with echoes weakening. On the basis of the
4D VAR inversion wind field, the following results are obtained: (1) The retrieval wind field can accurate-
ly demonstrate the time and height of east wind, and the whole influence process of west-trough, which is
a good reference for forecasters to extrapolate the intensity of snowfall qualitatively. (2) There is a narrow

east wind band in low-level retrieval horizontal wind field, and the echoes move from west to east along the
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east wind band. The urban area of Shijiazhang is influenced for a long time due to its location near the

north-northeast “backflow wall” where the echoes are slowed down and piled up. Meanwhile, the echoes

are strengthened or maintained around Shijiazhuang since there exist wind-direction and wind-speed conver-

gences. (3) In the vertical profile of retrieval wind field, there is an “anticyclone” over the low-level east

wind during the backflow snowfall period, and the strong echoes are located in the “anticyclone” zone.

Key words: backflow snowstorm, Doppler radar, mesoscale wind field
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Fig.1 The snowfall in 10—12 November 2009
(a) total snow, (b) densely-observed hourly

snowfall at Shijiazhuang and Xinji Stations
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Fig. 3 The evolutional images of composite reflectivity factor (CR) in this snowstorm process
(where in the echo over 10 dBz are shown) at (a) 08:00 BT, (b) 16:00 BT, (c¢) 21:00 BT on 10,
and at (d) 02:00 BT, (e) 08:00 BT on 11, and at (f) 08:00 BT on 12 November 2009
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Fig. 4 The radial velocity PPIs at 1.5 elevation during the snowfall in 10—12 November 2009
(a) 09:54 BT and (b) 16:06 BT 10 November, (c¢) 07:00 BT 12 November
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(the thick arrows indicate wind directions)
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Fig. 6 The images of reflectivity factor (color) lapped over retrieval wind field (wind vector) at 09:00 BT (a, b and
¢ represent the height of 1, 2 and 4 km respectively) and at 15:00 BT (d: 1 km) on 10 November 2009

(the thick arrows indicate the wind directions)
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Fig. 7 The vertical profile of retrieval wind fields across Shijiazhuang from west to east
(a) 08:00 BT, (b) 11:00 BT, (¢) 13:00 BT, (d) 15:00 BT on 10 November 2009

(the triangle shows the city location)
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across Shijiazhuang from west to east at (¢) 05:00 BT and (d) 08:00 BT on 12 November 2009

(the thick arrows indicate the wind directions and the triangle shows the city location)
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