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Observation and analysis of *“ 07.3” severe sandstorm
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Abstract: The sandstorm that occurred on 27—28 March, 2007 in the northwest of China was analyzed with
observed data from the Mingin station and the Semi-Arid Climate and Environment Observatory of Lanzhou
University (SACOL), and also with weather reports, objectively analyzed data and satellite images. The main
results are: Synoptic analyses of the sandstorm indicate that a quick development of the short wave trough at
700 hPa and 850 hPa associated with surface cold front contributed to the formation and development of the
sandstorm. Observed data at the Mingin station show that the mass concentration of PMig, pressure and wind
speed at ground levels underwent obvious variation during the sandstorm’s development. The pressure and wind
speed had a jump when the sandstorm broke out and the variation of pressure was ahead of the wind speed,
which means that the adjustment between the wind field and pressure field was obvious when the sandstorm
broke out. The vertical shear of wind speed and concentration of PMig reached their peaks simultaneously.
However, the peak of the vertical shear of temperature was ahead of the peak of mass concentration of PM;o
and wind speed. The strong wind speed favored the emission of dust and, at the same time, the strong vertical
shear of wind speed favored the release of instable energy and the formation of the sandstorm. Observed data at
SACOL show that the mass concentration of PM1g, pressure and wind speed at ground levels underwent obvious
variation during the development of the sandstorm. Wind speed and pressure at SACOL reached their peaks
ahead of the mass concentration of PM1g. The vertical shear of temperature reached its peak ahead of the mass

concentration of PMjo and lagged behind the vertical shear of wind speed.
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Figure 1 Geopotential height (gpm) and wind field (m/s) on 700 hPa and sandstorm reports from 00:00Z to

18:00Z 27 March, 2007 with 6 hours interval
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Figure 2 Images of NOAA-16 meteorological satellite on

08:537 (16: 53 BT) 27 March, 2007
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Figure 3 Manual analyzed synoptic pattern on 700 hPa at 00:00Z 27 and on 850 hPa at 12:00Z 27 March, 2007

85°E 90°E 95°E 100°E 105°E 110°E 115°E 120°E 125°E 85°E 90°E 95°E 100°E 105°E 110°E 115°E 120°E 125°E
48°N 48° ¢ ?
\{i\\\“ T S N‘I‘N‘.‘/ 8°N 48°N 48°N
45°N \ RA RN To45°N 45°N 45°N
——
SRR S
42°N = \\\\§ S42°N 42°N 42°N
N U
39°N 39°N 39°N 39°N
36°N ==936°N 36°N 36°N
R
33°NE 33°NE =33°N
30°N 30°N 230°N
o 27°NE 27°N
s
24°N 24°N 24°N
=64 96
. ST AR :
21°N N 21°N

85°E 90°E 95°E 100°E 105°E 110°E 115°E 120°E IZZSLE‘EN i 85°E 90°E 95°E 100°E 105°E 110°E 115°E 120°E 125°
T TR
a 2007 43 H 27 H00:00Z 500 hPa b 2007 ££3 H 27 H00:00Z 300 hPa

B 4 2007 4£3 327 H00:00Z 500 hPa 1300 hPa i f7 # & B 17 (fr #k) fKIF (m/s)

Figure 4 Geopotential height (gpm) and wind field (m/s) at 500 hPa and 300 hPa on 00:00Z 27 March, 2007
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Figure 5 Sea surface pressure (hPa), wind field (m/s) and cold front on 00: 00Z, 06:00Z and 12:00Z 27 March, 2007
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Figure 6 Observed physical variables from 00: 00 Z 27 to
12:00Z 28 March, 2007 at Mingin station
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