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Numerical Simulations of Wind Flows above

Inhomogeneous Surfaces
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ABSTRACT

The flow field in the atmospheric boundary layer is an important factor of
boundary-layer meteorology. This flow field also influences the transport of heat and
water vapor and then the temperature and humidity fields. This study applied a
Reynolds stress model to simulate the flow fields over inhomogeneous surfaces. Four
inhomogeneous cases were considered: Case |: flow over a sudden lift on surface height;
Case Il: flow over a sudden descending surface; Case I11: flow from smooth surface to
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were not influenced in other cases.

rough surface; Case IV: flow from rough surface to smooth surface. Our simulations
demonstrated that: (1) the turbulent velocity fields became larger in Cases | and 1ll; this
change is helpful to turbulent dispersion of scalars; however, in Cases Il and 1V, the
turbulent velocity fields were not affected much.
point was created in the average velocity fields due to the surface change; the height of
this point was around three times of the surface height; while the average velocity fields

Keywords: Turbulent velocity field, Reynolds Stress Model, Inhomogeneous surfaces.

(2) In Cases | and Il, an inflection
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