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Roles of Low-Level Easterly Winds in the Local Torrential Rains of Beijing
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Abstract Using data from wind profile radar and automatic surface weather observation stations, and NCEP 1°X1°
analysis data, a comparative analysis of two cases of low-level easterly winds (LLEWSs) associated with two local
rainstorms in Beijing was performed. The investigation concentrated on the formation mechanism, the features of the
vertical structure and thermodynamics, and the role in local rainstorms. The results showed: 1) a shallow low-level wind
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(SLLEW) existed below 500 m with a ground wind speed of about 1 m/s, horizontal scale of about 250 km, and time scale
of 12 h, and a deep low-level wind (DLLEW) existed below 3000 m with a ground wind speed of about 4 m/s, horizontal

scale greater than 600 km, and time scale longer than 24 h. 2) The SLLEW was caused by a sub-synoptic-scale warm

vortex generated in the boundary layer, whereas the DLLEW was caused by a synoptic-scale inverted surface warm

trough. 3) Both the SLLEW and DLLEW were accompanied by high equivalent potential temperature, and their sources

were warm moist air masses located east or southeast of Beijing. There was a cold, dry air intrusion over the LLEWs that

could result in convective instability. The SLLEW supported a significant local concentration of air with high equivalent

potential temperature, and the DLLEW contributed to the transportation of moisture and energy and the formation of

stronger low-level wind shear, which was favorable to the development of severe convective storms. 4) The SLLEW was

consistent with the low-level convergence in time and space, and interacted strongly with the upper divergence, thus

acting as a triggering factor; however, the DLLEW could not act as a triggering factor owing to its inconsistency.

Keywords Easterly wind, Formation mechanism, Structural features, Local rainstorm in Beijing
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K3 200947 H 13 H 08 I (%41 52010457 H 9 H 08I (£%1) ) (a. b) 500 hPa. (c. d) 850 hPa. (e. £) 950 hPa f iy (514,
fii: dagpm), 5 (g h) MU EY (L4, $fi: hPa). Ktf: — NI 4mis; BB S R °CO: B ARXE G nvs)
Fig. 3  Geopotential height (solid line, unit: dagpm) at (a, b) 500 hPa, (c, d) 850 hPa, (e, f) 950 hP, and (g, h) surface pressure (solid line, unit: hPa) at 0800 LST 13
Jul 2009 (left) and 0800 LST 9 Jul 2010 (right). Wind bar: a full bar is 4 m/s; dashed line: temperature (unit: °C); shaded: easterly wind component (unit: m/s)
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Fig. 7 Cross sections of zonal wind (solid line, unit: m/s) and absolute vorticity (long dashed line, unit: 10°s™") along 40°N at (a) 0800 LST 13 Jul 2009 and

(b) 0800 LST 9 Jul 2010. Shaded: easterly wind component (unit: m/s)
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