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Radar Wind Profiler Observations of Convective Boundary Layer
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Abstract: The Urumgi Institute of Desert Meteorology under the China Meteorological Administration (CMA)
launched a scientific experiment with the radar wind profiler at the Tazhong Station—an experimental site for at-
mospheric environment observations in the hinterland of the Taklimakan Desert in July—October 2010. This study
uses high temporal resolution data from the experiment to analyze the turbulence development of boundary layer,
vertical velocity and atmospheric virtual temperature of typical clear-air day. The results show that: (1) The tur-
bulence refractive index structure constant (C2) can reflect in detail the development of turbulence, and the height
of turbulence development bloom area in summer days may be reached at 4000 m. (2) RASS system has good
credibility for atmospheric virtual temperature detection, and its near boundary layer is generally in line with the
daily temperature variation. (3) The clear-air days in Taklimakan Desert are mainly controlled by east and north-

east winds, the wind speed is relatively small and changes within 2. 0—6.0 m * s~

. The atmospheric vertical ve-
locity change of the desert hinterland fits in with the static equilibrium theory, the vertical velocity is very weak,
generally in the —1.0 to 1.0 m « s~ ' range fluctuations.

Key words: radar wind profiler, clear-air day, turbulence boundary layer, three-dimensional wind field,

atmospheric virtual temperature
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Fig. 1

Time-height cross-sections of the turbulence refractive index structure constant (C%)

in clear-air days (as shown in figures) over Taklimakan Desert
(a) 3 August 2010, (b) 6 August 2010, (¢) 13 August 2010, (d) 1 October 2010,
(e) 7 October 2010, (f) 11 October 2010
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Fig. 2 Time-height cross-sections of virtual temperature in clear-air days

(as shown in figures) over Taklimakan Desert
(a) 3 August 2010, (b) 6 August 2010, (¢) 13 August 2010, (d) 1 October 2010,
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% 38 &

W

582

—+— 10A1H
— 10H7H

-— 10411H

22

19

— 8H13H

0 13 16

1

07

04

01

22

19

16

13

10

07

04

01

ifl

Il

A4

Pl 3 B e AR i G K TR

Fig. 3 Diurnal variations of surface air temperature in clear-air days of August (a)

and October (b) at the Tazhong Meteorological Station
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(as shown in figures) over Taklimakan Desert
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(e) 7 October 2010, () 11 October 2010
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