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The Numerical Simulation of Valley Wind Circulation

Hsu WuRon Lin Yu Feng
Nation Taiwan University Air Force Weather Center

ABSTRACT

In this study, an NTU-Purdue non-hydrostatic model, embedded within an idealized
valley topography, with a grid spacing of 50 meters both vertically and horizontally, was
employed to analyze the processes in the development of valley wind circulation, and the role
it plays in the evolution of the convective boundary layer (CBL). The results reveal that the
valley wind circulation structure and characteristics of the CBL are simulated well by the
model, especially in the distribution of large eddies in the PBL. The formation of valley wind
circulation not only induces a weak subsidence in the valley’s center, but can also rearrange
the temperature distribution in the mountain-valley area through advection from both cold and
warm air. The mechanisms behind these processes represent that the available potential
energy (APE) is decreased with the onset of valley wind circulation. In addition to the above

analysis, it is also demonstrated that the development of the CBL can be restrained by these
circulations.

Keywords: convective boundary layer , available potential energy
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