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Mesoscale Characteristics of Strong Wind in Xinjiang

100-kilometer Gale Area
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Abstract The large —scale atmospheric circulation situation and the topography of the Tianshan
Mountains form the 100-kilometer gale area in Xinjiang together, whose wind strength ranks the first
among the nine gale areas in Xinjiang. In order to further study the mesoscale characteristics of strong
wind in the 100-kilometer gale area and its relationship with the local terrain, an extreme gale event
in the 100-kilometer gale area on 6-8 May 2018 was selected to conduct mesoscale simulation and
analysis by using WRF model.The results show that: under the pressure gradient between north—south
sides of Tianshan Mountains, the cold air goes over the Tianshan and accelerates by the narrow tube
effect of the pass and the hydraulic jump of over mountain wave. The strong wind zone is formed over
the leeward slope, and the strong wind area touching the ground forms the ground wind in the 100-
kilometer gale area. During the process, the topographic forcing in Qijiaojing Basin causes the finite
amplitude gravity wave, and the critical layer of the gale area above the leeward slope absorbs the
upper energy and transfers it downward, which increases the wind speed in the gale area. The stable
stratification of the low atmosphere intensifies the downward transmission of the wave energy, which
makes the low—level gale zone more close to the ground.

Key words 100-kilometer gale area;over mountain wave ; narrow tube effect ; hydraulic jump

subsidence;stable stratification



